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CONVAIR-Astronautics: shedding light on the mysteries of space 


. The time is bound to come when man will venture ever deeper into space 


not to win wars on earth but to battle the limitless challenge of the universe.” 


General Thomas S. Power, Commander in Chief, Strategic Air Command 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 











ICKERS. 


Airborne Variable Displacement 


Piston Ty pe Pumps 


A NEW LINE of Vickers Variable Displacement Piston Type Pumps 
is now available for aircraft applications at 4000 psi pressure. These 

new pumps have the same exceptionally high overall efliciency as well 
as the many other performance advantages demonstrated by the 

3000 psi Vickers pump series throughout millions of hours of dependable 
airborne service. Flow characteristics and maximum recommended 
speeds are also the same for both series. 

An important feature of the 4000 psi series is a CONTAMINANT- 
TOLERANT DESIGN enabling successful operations in hydraulic 
fluids and engine lubricating oils with particle sizes up to 40 microns. 

Operation of airborne hydraulic systems at 4000 psi is finding 
increasing favor because it means smaller actuators and less fluid in the 
system ... resulting in an overall weight and space advantage. 

Vickers 4000 psi hydraulic motors and fixed displacement pumps 
will also be available. For further information about 4000 psi 
pumps and motors, please write for Bulletin A-5219 or get in touch with 
the nearest Aero Hydraulics Division office listed below. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 





Aero Hydraulics Division e Engineering. Sales and Service Offices: 
ADMINISTRATIVE and ENGINEERING CENTER TORRANCE, CALIFORNIA « 3201 Lomita Boulevard 
Department 1462 ¢ Detroit 32, Michigan P.O. Box 2003 « Torrance, California 
Aero Hydraulics Division District Sales and Service Offices «+ Albertson, Long Island, N. Y., 882 Willis Ave. 
Arlington, Texas, P.O. Box 213 + Seattle 4, Washington, 623 8th Ave. South « Washington 5, D.C., 624-7 Wyatt Bldg. 
Additional Service facilities at: Miami Springs, Fla., 641 De Soto Drive 


TELEGRAMS: Vickers WUX Detroit, TELETYPE: “ROY” 1149—CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd.—Great West Road, Brentford, Middx., England 


AND BLILDERS OI OIL HYDRAULI EQUIPMENT SINCI 





Whatever the direction of 
your missile and aircraft 
SAGUMGT Tae 


@ Are you taking full advantage of the System Con- 
cept? Cornelius has the experience, facilities and 
ability to design and manufacture your complete 
pneumatic, cryogenic, or hydraulic systems. 


Take advantage of Cornelius experience as one 
of the pioneers of the “Packaged” System Concept. 
A Cornelius Sales Engineer is ready to discuss your 
requirements. For specific information and latest 
catalog, write today. 


. g 


550 39th AVENUE N. E. * MINNEAPOLIS 21, MINNESOTA 


MANUFACTURERS OF 


«+ “packaged” systems * airborne air compressors * hydraulic motors « hydraulic pumps 
* pressure regulators * motor pump assemblies + relief valves * pressure switches 
« check vaives * anti-gravity vaives » electric motors « chemical driers 
* pressure tanks + moisture separator assemblies + brake vaives * ground support compressors 
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AVIATION CALENDAR 


Jan. 13-15—10th Annual National Conven 
tion, Helicopter Association of America, 
Western Hills Inn, Dallas-Ft. Worth 

Jan. 13-17—195S8 Annual Meeting, Society 
of Automotive Engineers, Sheraton-Cadil 
lac and Hotel Statler, Detroit, Mich 

Jan. 13-May 14—Lecture series on Space 
Technology, sponsored by University of 
California and Ramo-W ooldridge Corp 
to be held in Los Angeles, San Diego and 
San Francisco. For details write: Univer 
sity of California Extension, Dept. of 
Conferences and Special Activities, Los 
Angeles 24, Calif 

Jan. 14-15—Yankee Instrument Fair & Sym 
posium, sponsored by Instrument Society 
of America (Boston, Connecticut Valles 
and Fairfield County Sections), Hotel 
Bradford, Boston, Mass 

Jan. 18-31—14th Annual Technical Confer 
ence, Society of Plastics Engineers, Shera 
ton-Cadillac Hotel, Detroit, Mich 

Jan. 20—Winter Meeting, Provisional 
Western States Section, The Combus 
tion Institute, California Institut of 
lechnology, Pasadena, Calif. For details 
write: Mr. G. S. Bahn, Marquardt Air 
craft Co., Van Nuys, Calif 

Jan. 20—‘‘Information Theory and the Com 
munications Engineer,” speaker Dr. Mar 
cel Golay, consultant, Physical Sciences 
Auditorium, University of Pennsvlvania 
Philadelphia 

Jan. 20-21—First Annual General Meeting 
Association of Local and Territorial Air 
lines, Washington Hotel, Washington, 
oo. < 

Jan. 20-Feb. 7—Aviation Institute for Cor 
mercial Carriers and Business Pilots, Univ 
of Southern California, Los Angeles 

Jan. 22-26—First International Air Show & 
Exposition, Master Field, \liam la. For 
details write: P.O. Box 2879, Miami 17 

Jan. 27-30—26th Annual Meeting, Institut 
of the Aeronautical Sciences, Sheraton 
Astor Hotel, N.Y.C Honor Night Di 


ner, Jan, 29 
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magnesium tooling plate 
costs up to 50% less 
than other lightweight 


tooling metals 


Purchase price much lower. Yes, Dow magnesium tool- 
ing plate actually costs up to 50% less than other 
lightweight tooling metals. 

You don't pay for tolerances you don't need. Dow magnesium 
tooling plate costs less to produce because expen- 
sive machining and grinding operations aren't 
necessary. It’s rolled and thermal flattened to a 
degree suitable for practically all tooling uses. 


Fabrication costs less, too. Magnesium is the most ma- 


AVAILABLE FROM STOCK AT: 


Copper and Brass Sales, Detroit 12, Michigan 
Fullerton Steel and Wire Co., Chicago 35, Illinois 
Hubbell Metals Inc., St. Lovis 3, Missouri 


chinable of all tooling metals. Add to this weld 
ability, dimensional stability and soundness and 
you can see why magnesium also costs less to 
fabricate. Also, magnesium lightness makes tools 
easier to use. 


We invite you to investigate these cost savings 
Contact your Dow magnesium supplier today or 
write THE DOW CHEMICAL COMPANY, Midland 
Michigan, Department MA 1426D. 


A. R. Purdy Co., Inc., Lyndhurst, New Jersey 
Reliance Magnesium Company, Los Angeles, California 
Vinson Steel and Aluminum Company, Dallas, Texas 


YOU CAN DEPEND ON 





TRANS-SONICS 


REG. 7.™ 


ELECTROSET PRESSURE SWITCH 


Remotely adjustable 
without a Servo System 





SPECIFICATIONS 
RANGE: Adjustable 0 to 15 psia ‘ octval size 

(0 to 760mm Hg) 
REPEATABILITY: + Imm Hg. 
ACCURACY: + 2mm Hg. 
ACCELERATION: 50g in any direction 
VIBRATION: 25 g to 2000 cps. Operates under severe en- 
ee SO ee. vironment from atmos- 
TEMPERATURE RANGE: ~ 65° to + 160°F. pheric pressure to vacuum 


WITCHI RRENT: : 
a eS ee with accuracy of 2mm Hg. 


resistive load 











I he Electroset Pressure Switch offers a new and easier way 
to calibrate and set a pressure switch from a remote position. 
The contacts are automatically adjusted simply by applying 
the desired switching pressure and momentarily energizing a 
solenoid. When the solenoid is de-energized, one contact is 
securely clamped while the other contact remains free to move 
with changes in pressure. Once set, the switch will open at 
pressures below the calibrating pressure and close at pressures 
equal to or above the calibrating pressure. 


The Electroset Pressure Switch is vacuum sealed, isolated 
from dirt, moisture or corrosive fluids, including the fluids 
used to actuate it. It is ideally suited for industrial process 
control applications where an adjustable switch must be lo- 
cated in a remote or inaccessible location or where the switch 
must operate in an atmosphere which would degrade the 
performance of a non-hermetically sealed unit. Among mili- 
tary applications are arming of warheads and control of air- 
craft or missiles. Write for Technical Bulletin 1570 to Trans- 
Sonics, Inc., Dept. 7, Burlington, Massachusetts. 


TRANS-SONICS 


AVIATION CALENDAR 
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Jan. 28-31—14th Annual Technical Confer 
ence, Society of Plastics Engineers, Sher 
aton-Cadillac Hotel, Detroit, Mich 

Jan. 29-31—Fourth Annual Meeting, Amer 
ican Astronautical Society, Mam Aud 
torium, Engineering Societies Bldg 
W. 39 St., N.Y.C 

Jan. 30-31—American Societv for Engineer 
ing Education, 1958, College-Industry 
Conference, U. of Michigan, Ann At 

Jan. 30-31—Seventh Annual Instrun 
Short Course, sponsored by Southern 
California \leter Association and Los An 
geles Harbor Junior College, at | \n 
geles Harbor College, Wilmington, Calif 

Feb. 3-4—Industrv-Servi Svmposium Flight 
Control-Panel Integration, Biltmore H« 
tel, Davton, Ohio. For details: \MIr. J. H 
Kearns. Box 942, Davton 

Keb. 17—1958 Conference of Professional 
Divisions, American Society of \lechan 
cal Engineers. ‘Theme: International G 


physical Year—Technolog\ 


g it th lV hre 
hold. Hotel Huntington-Sheraton, Pasa 
dena, Calif 

Feb. 19—Are Flving Saucers Fact I 
Fancy? Dr. Hugh Winn, Missile and 
Ordnance Svstems Department GE, En 
gineers Club, Philadelphia, Pa 

Mar. 13-14—Second National Conference 
on Aviation Education, Hotel \lavflower, 
Washington, D. C 

Mar. 17-20—Joint Aviation Conference 
American Rocket Societvy-American So 
ciety of Nflechanical Engineers, Statler 
Hilton Hotel, Dallas, Tex 

Mar. 17-21—1958 Nuclear Congres 
aged by American Institute of Chemi 
Engineers, 25 W. 45 St., N.Y.C 

Mar. 18-19—Conference on extremely high 
temperatures (over 30,000K), sponsored 
by USAF Cambridge Research Center 
L. G. Hanscom Field, Bedford, Mas 

Mar. 18-19—First Interscience and Industry 
Symposium on Guided Missiles Training 
Equipment (limited to those with Secret 
learance) Naval Ordnance Laborator 
White Oaks, Silver Spring, Md. For 
details write: Mr. J. G. Vaeth, Head « 
New W eapons & Systems Division, | 
Naval Training Device Center, Port 
Washington, L. I., N. ¥ 

Mar. 24-29—Fourth International Instru 
ment Show, Caxton Hall, London 

Mar. 30-Apr. 1—RFC-RNAS_ Reunion 
World War I), Toronto, Canada. Con 
tact: C. B. Stenning, Chairman, 149 
South Drive, Toronto 5 

Apr. 8-10—Fighth International Symposia, 
Flectronic Waveguides, Microwave R 
search Institute of Polytechnic Institute 
of Brooklyn Engineering Societies Bldg., 
29 W. 39 St., N.Y.C 

Apr. 16-19—14th Annual National Forum 
American Helicopter Socictv, Sheraton 
Park Hotel, Washington, D. C 

Apr. 17-18—Institute of Environmental En 
gineers, Second Annual Technical Meet 
ing, New Yorker Hotel, New York 

Apr. 22-24—1958 Electronic Components 
Conference, Ambassador Hotel, Los 
Angeles, Calif 

May 4-7—Fourth National Flight Test In 
strumentation Symposium, Park Sheraton 


Hotel, N.Y.C 
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CAMERON ONE PIECE 
FORGED MISSILE 


NOZZLES 
] Have no welds 
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SPECIAL PRODUCTS DEPARTMENT 
P. O. Box 1212, Houston, Texas 





DESIGN CONCEPT TO VOLUME PRODUCTION 


Available from Mergenthaler now—completely self-contained, cooled and uncooled infra- 
red scanning systems utilizing indium antimonide detectors with a sensitivity to 7 microns 
and a response time of less than one microsecond. 

With its affiliate, Radiation Electronics Corporation, Mergenthaler is currently develop- 
ing infra-red scanning systems for industrial, high altitude air-to-air and low altitude air- 
to-ground applications. 

Backed by extensive manufacturing facilities in both the United States and NATO 
countries, Mergenthaler’s developments on IR stand ready to advance the nation’s defense 
projects .. . Mergenthaler Linotype Company, 29 Ryerson Street, Brooklyn 5, New York. 


Mergenthaler is currently active in: 
systems engineering 

advanced bombing systems 
analogue and digital computers 
infra-red equipment 

electronics 

optics 

high speed photography 
ballistics 

ordnance control systems 
missile guidance 
servo-mechanisms 
thermodynamics 

magnetic theory 

hydraulics 

metallurgy 

mechanical and 
electro-mechanical engineering 


MERGENTHALER 
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250 Zo INCREASE IN OVERHAUL LIFE 


Here is the first helicopter transmission 
specifically designed and developed to meet 
the 1000 hour concept so long sought by the 
Army. 
Western Gear developed this new “first” 
in aviation from the paper-problem stage to 
manufacture, adding, as always, two of its \ wr re 3 
own requirements to the specifications... This close-up view of the new Western Gear 
ruggedness and reliability above standard. 1000-hour helicopter transmission emphasizes 
a ee ae ° -" : its ease of maintenance, simplicity and rugged 
You can always count on Western Gear construction. Capable of transmitting 280 HP, 
for reliability in solving your power trans- the gear box is a double-stage planetary type 
mission problems and needs. with power take-offs for the tail rotor drive, 


fan gear drive and generator drive 
“The difference is reliability” « Since 1888 
CALL YOUR 


WESTERN GEAR MAN 
in any principal city. 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.),. SEATTLE ANDO HOUSTON REPRESENTATIVES IN PRINCIPAL CITIES 





A PALACE FOR KING PILOT! 


The King of Aviation — the American Pilot — is 
enthroned in his new Palace Down In Dallas — the 
finest private flying terminal in all the world of 


wings! 


On hand with a Right Royal Welcome is his eager 
Southwest Airmotive court. 


First to get The Treatment is Happy Pilot-King 
Poddy Parish, attended by Hangar Crew Chief Ed 
Tresp who flutes forth a cobra-like length of gas 


hose; Clerk John Newton, trumpeting open His 
Majesty’s swank lounge and flight ops room; Exec 
VP Winston Castleberry, proferring the key to hos- 
pitality and service; Stenog Peggy Martin, harem- 
girling up the stairs with the model of a sleek 
SAC-based rent car, and Famed Foodist Carlo 
Messina, bearing exotic tidbits from the glamorous 
Flight Deck Restaurant. 


If you, too, like Kingly Treatment, here’s the 
answer. There’s nothing like it — anywhere! 


Southwest <= Airmotive Co. 


DALLAS 
DIVISIONS: KANSAS CITY, KANSAS 


LOVE FIELD 


DENVER, COLORADO 





ANOTHER 


ADEL i ReD acutevenent 


New Electric Motor Driven 
Hydraulic POWER PACKAGE 
For Guided Missiles 


POWERFUL + SMALL + COMPACT 
RELIABLE + LIGHTWEIGHT 
SUPERIOR PERFORMANCE 




















Devel »ped, qualified and produced 
Byeet or exceed exacting specifications. 


Research 
Design 


Development 
Qualification Testing P R E . I S I O N 
Precision Production P R O D U C T S 


A DIVISION OF GENERAL METALS CORPORATION 
BURBANK, CALIFORNIA 
DISTRICT OFFICES: MINEOLA « DAYTON ¢ WICHITA ¢ TORONTO 
ADEL designs and manufactures aircraft products in the following major categories: 





Anti-icing, Heater & Engine Hi-Temp Manual & Electric Motor Driven 


Hydraulic & Pneumatic 
Fuel System Equipment Accessories Solenoid Operated Valves Hydraulic Power Packages 


Control Equipment 


139 |@a| os me | uhh 








hold everything! 


Ingenious in- The ultimate in 
vention backed necial facilities, skill, 
by years of spect and experience 
research have a is your assur- 
produced man fasteners ance of consist- 
time - prove , ent perfection in 
proprietary for every every type 
items. fastener. 
purpose 

There is a V-S 
Fastener of GUARAN- 


a SS sone 


TEED STRENGTH to suit a 
your exact need. No 


HI-SHEAR RIVETS matter what the re- 


be 
pane quirement... what the 
ae . configuration ... what 
_” HI-TORQUE B the material... your 
best source for aircraft 
fasteners is VOI- SHAN 


SCC eeaaaaawe 


this space reserved 
for new products 
created by Voi-Shan’s é 


leadership. 


eae <i a 


inventive 


The most complete ver- 
satility in types and 
sizes of special fasten- 
ers plus mastery of a 
multitude of materials 
is yours at VOI-SHAN. 








VOI-SHAN MANUFACTURIRMG COMPANY * €462@ Higuera Street, Culver City, California 
Offices in principal cities of the United States and Canad u 


A division of PHEOLL MANUFACTURING COMPANY 
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HIGH GAIN, HIGH POWER, HIGH EFFICIENCY 











Herman Nelson 


PORTABLE HEATING and VENTILATING 


keeps men and machines at work 








Van Heating, when a Herman Nelson 
portable heater was furnished as part 
of a mobile electronics van. Built right 
into the van, it exactly fits the needs 
of this new mobile unit. 


Engine Maintenance is a must — 
even under severe winter conditions. 
With efficient portable heaters on the 
job, mechanics on this engine test stand 
are able to make necessary adjustments 
and repairs — impossible under usual 
sub-zero conditions. Instant portable 
heat solves the problem. 


Space Heating, temporary or partial- 
ly completed structures become usable 
when Herman Nelson portable heaters 
move in to furnish quick, unfailing 
heat. Serving the Defense Establish- 
ment everywhere is Herman Nelson's 
major task. Put 16 years of experience 
to work on your next portable heating 
or ventilating problem. 


S57 
Monten Ai Fitter 


COMPANY, INC. 
Lovisville, Kentucky 


DEFENSE PRODUCTS DIVISION 





INJECT ADVANCED DESIGN INTO YOUR SYSTEM 
WITH THE STRATOPOWER OVERCENTER PUMP 


FORM 1 — Variable flow, automatic cutoff with 
short differential. 


FORM 2 — Externally controlled variable delivery 
and reversible flow without reversing 
rotation. 

FORM 1 & 2 — CHARACTERISTICS 

power/ weight 
ER to 4500 rpm 
Ce .....10 gpm at 1500 rpm 


And equally efficient as a motor! 
Request brochure No. 3 for performance data. 


WATERTOWN oivision 
THE NEW YORK AIR BRAKE COMPANY 
STARBUCK AVENUE 7 WATERTOWN N.Y. 








The Boeing B-47 Stratojet medium bomber uses 
many Silastic parts. Among these is the 
antenna cover gasket shown here, which must 
stay rubbery despite the frigid slipstream at 
high altitudes. 


SULASTIL gasket keeps positive seal at -130F 


For resistance to fuels, oils and —130 or heat up to 500 F? Answer: Silastic*, the Dow 
solvents, specify Silastic LS Corning silicone rubber. Silastic resists compression set 
and the effects of ozone, weather, moisture. Available in 
sponged, extruded, or molded shapes from leading rubber 
Get latest data on Silastic. Mail coupon today companies. Varied sizes and colors. 


What flexible solid will stay operable in cold down to 


Sey teinides Gadi, Wein, Oe Typical Properties of Silastic for Gaskets 

Midland, Michigan ¢ Temperature range, °F —130 
Please send me latest data on Silastic * Tensile strength, psi 600 
* Elongation, % 100 
¢ Tear strength, Ib in 40 
* Compression set, %, @ 300F 20 
¢ Hardness range, durometer 20 








If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 


Dow Corning CORPORATION 


MIDLAND, MICHIGAN 
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... Because MENASCO COULD MEET OR EXCEED ALL 
REQUIREMENTS FOR CARRIER JET LANDING GEAR 


NoRTH AMERICAN FJ series were the first Jet 
fighters to be qualified aboard aircraft carriers. 
The latest FJ-4 Fury Jet carrier-based fighters are 
capable of speeds in excess of 600 knots with a 
service ceiling in excess of 45,000 feet. They have 
a high rate of climb, and may also serve as carriers 
of special externally stored weapons. 





MENaSCO was chosen to design and manufac- 
ture the prototype landing gear and has supplied 
gear for all of the FJ series airplanes. The proper 
combination and application of lightweight mate- 
rials and the exclusive Uniwelding process have 
provided landing gear of great strength, compact- 
ness and ruggedness. 


first in development, quality, delivery and service 


menasco manufacturing company 


BURBANK, CALIFORNIA * FORT WORTH, TEXAS 
SPECIALISTS IN AIRCRAFT LANDING GEAR 





U. 8. ARMY PHOTO 


Aerial drone being launched in test at Fort Huachuca. Remotely controlled by van equipment, it serves as a “flying camera’ to spot 
enemy movements and installations. 


U.S. ARMY SIGNAL CORPS DEVELOPS ELECTRONICS FOR 
ATOMIC-AGE AT FORT HUACHUCA PROVING GROUND 


Fort Huachuca, once a sleepy cavalry post, has come 
of age in the last few years. When the United States 
Army Electronic Proving Ground was established 
here in early 1954, this mile-high post was set upon a 
new trail marked by electron tubes, transistors, radar 
antennae, and television cameras. 

Nestled against the base of the rugged Huachuca 
mountains about 100 miles south of Tuscon, its 
70,000 plus acres are a beehive of electronic activity 
under United States Army Signal Corps direction. 
[he many types of different terrain are ideal for the 
testing of electronic equipment. 

Nearly 5,000 military personnel and approximately 
2,000 civilian employees, many of them highly skilled 
scientists, are engaged in work at the Proving Ground 

The new look in defense is placing heavier burdens 
on the United States Army Signal Corps. This, of 
course, means more communications with new doc- 
trines suited for employment in atomic war. The Com- 
bat Development Department at the Proving Ground 
has been experimenting along these lines. A new area 
system of battlefield communication designed to meet 
the threat of mass destruction from nuclear attack 
is now in the planning stages. 

Meanwhile, the Signal Communications Depart- 
ment is conducting tests on both standard and experi- 


mental United States Army Signal Corps equipment 
to determine their future with the new look in defense. 
Under atomic attack, the use of extensive wires will 
not be practical. More radio communication is the 
answer, but ways to put more channels on radio fre- 
quency must be found. 

With the spread-out of troops under atomic attack, 
increased surveillance of combat areas is a necessity. 
The Combat Surveillance Department of USAEPG is 
presently developing and testing a surveillance sys- 
tem with devices on the ground and in the air to 
bring reconnaissance and fire control information to 
the field commander. 

Another important Proving Ground product is the 
“Flying Camera.” A high speed camera is mounted 
in the fuselage of a remote-controlled drone aircraft. 
The aircraft is launched into the air by means of 
jet assist. When its mission is completed, the drone 
parachutes to the ground near the original launching 
site. Its up-to-the-minute pictures are developed, 
and the troops proceed to hit the pin-pointed areas 
of resistance. 

7 7 : A 

These are just a few of the many projects under 
way at Fort Huachuca, helping to keep our country’s 
military offense and defense the world’s best. 


This is one of a series of ads on the technical 
tivities of the Department of Defense 


FORD INSTRUMENT CoO. 


DIVISION OF SPERRY RAND CORPORATION Ka 


31-10 Thomson Avenue, Long Island City 1, New York 4 
Field Sales Offices: Beverly Hills, Calif.; Dayton, Ohio k 





ENGINEERS of unusual abilities can find a future at FORD INSTRUMENT CO. Write for information. 


18 


trol system for United States Army project. 





Engineers at Ford Instrument check out drone con- 
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Air Force R&D Faces Extensive Review... 
> Reorientation, shift in emphasis in USAF projects expected to 
result from Stever committee study. 


Two Collision Warning Systems Proposed 
P One plan using infrared, another using weather radars are 
submitted at Air Transport Association meeting. 


Light Turbojets Save Weight on T-38 
P High thrust-to-weight-ratio engines are keystones in design con- 
cept aimed at combining capability with economy. 
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EDITORIAL 


Aviation’s 1958 Scoreboard 


Picture Credits: 
28—Wide World 


COVER: Accessibility and maintenance features of new Northrop T-38 super- 
sonic basic trainer are featured in this view of detailed mockup. Entire nose 


opens up to permit access to avionics gear; front windshield hinges forward, 


exposing back of the instrument panel; 
ing four bolts to permit work in engine 


afterbody can be detached by loosen 


area, rudder remains on fuselage to 


ease mating of fuselage sections in high winds. Story and additional photos 
of T-38, which will be fitted with two Fairchild J83 or General Electric 


J85 lightweight jets and afterburners, 


begins on p. 50. 
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B.F.Goodrich Rivnuts help fasten electronic 
“ears” that track orbits of man-made moons 


Rivnuts provide sturdy blind nutplates for ultra-sensitive 
equipment that will receive radio impulses from Vanguard Satellite 


During the International Geophysical Year, scientists will launch the 
first American satellite, the Vanguard. To track its orbit around 
the earth, “Minitrack” stations in North and South America will 
receive radio signals from the satellite itself, magnify them with ultra- 
sensitive receivers, and relay position information to the Vanguard 


Computing Center in Washington. 


The photograph (left) shows the inside of a “Minitrack” station, with 
the receiver rack in the center. Fastening the face panels on this rack 
posed a problem for Bendix Radio Division, manufacturers of the equip- 
ment. Because the frame is made of square tubular aluminum for greater 


strength, ordinary nuts and bolts could not do the job. 


Bendix found the answer in B.F.Goodrich Rivnuts, which provided 
sturdy, blind nutplates, easy and economical to install. Whatever you 
manufacture, from complex electronic equipment to simple sheet metal 
assemblies, B. F.Goodrich Rivnuts may be the answer to your most 
puzzling fastening problems. 


Write for free Rivnut demonstrator, Dept. AW-18 


a division of The B. F. Goodrich Company, Akron, Ohio 
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Aviation’s 1958 Scoreboard 


Congress last week opened its most significant session 
since World War II 


every citizen and legislator that the United States faces 


It is now crystal clear to almost 


the most serious challenge to its existence since the birth 
of the republic. It is pretty generally recognized that 
maintaining the political, economic and military strength 
required for national survival in face of the Soviet 
challenge demands new thinking, vigorous action and 
ourageous confidence in the human and natural re- 
sources of this nation. 

\fter several vears of complacent hope that the specter 
‘f Soviet conipetition would vanish like a nightmare at 
dawn, even the political leaders of the present Adminis- 
tration are reluctantly beginning to admit that we face 


Whether this belief bv the 


\dministration has grown strong enough to provide the 


1 formidable adversary. 


decisive leadership the situation requires will be one of 
the major issues debated bv the current Congress and 
by the American people whose future is at stake. In 
this session of Congress, aviation will be one of the 
dominant issues. The whole defense picture hinges on 
the scope and pace at which aeronautical technology, 
with its related fields of avionics, propulsion and nu- 
cleonics, will be permitted to operate by political and 
fiscal actions of the Congress and the executive branch 
of the government. 

In this area some of the critical points to watch for 
in keeping score are: 
¢ What will happen to the research and development 
budget? Will it go along at about the same level of 
the past three years with perhaps a token increase that 
Or will 
it get the major increase that is required, perhaps 
And will it get the 


will be eaten speedily by the rising cost level? 


doubling or tripling present levels? 
wholehearted support of the Pentagon and White House 
or just a lip-service endorsement that will do little to 
iccelerate or expand this critical activity? 

¢ What will happen to the major advanced weapons 
projects such as the Wizard missile defense system, the 
hypersonic glide bomber, and manned space vehicles. 
Will they be pushed boldly, backed by technical and 
financial resources commensurate with the tasks involved 
or will they suffer from further studyitis, grow moldy 
in advisory committee meetings and be budgeted and 
audited to death. 

¢ What will happen to the ballistic missile program that 


now offers promise of a relatively quick payoff in new 
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Ope rational weapons? 


Will it be pushed to the ful 
] 


limit of our industrial and military capacity to build 


these weapons and put them into service? Or will thes« 
programs be continued “on schedule” to fit a pre-Sputnih 
schedule that had no element of urgency in its drafting? 
¢ What will happen to the major production cutback 


and stretchouts for conventional weapons needed 


badly to modernize the current generation of our forces 


in being? Will these Wilsonian cutbacks stand so that 
these weapons will not be fully operational in the 
inventory until the 1960s when a new generation should 


really be taking their place? Or will they be speeded wy 


to modernize Strategic Air Command, Air Defense Com 


mand and the Navy's carrier based striking power and 
anti-submarine strength as soon as is technically possible? 
e What will happen to the air logistics svstem so vit 

for Army, Navy and Air Force to function in the era of 


] 


atomic warfare when other logistic pipelines are too slow 


] 


and too vulnerable? Will we continue to develop an 


; 


produce weapons without any modern logistic suppo! 
for their combat operations? Or will we develop a 
| a t rl | 1 ] rict ‘ ] ; 
modern gas turbine powered alr logistics system tha 
can meet the requirements of future military operation 


Civil aviation is a vital part of the total airpowe1 


picture. Here are some of the kev issues to watch 


e Will the modernized federal airways program so vita 


lac] ] 


| 
wiation be slashed 


needed both by military and civil 
to provide money for the military airpower program? 
Or will the government continue full support of this 
program designed to end the situation that is already 
limiting the growth of commercial aviation and restrict 
ing the efficiency of military airpower deployment? 


Will the 


e Will the airline fare problem be resolved? 


Civil Aeronautics Board, backed bv Congress and the 
executive branch of the government, face up to its 
responsibility in developing a jet age transport system 
or will it lapse into a legalistic, nit-picking administra 


tion of minor rules and regulations? 

e Will Congress deal with the international air transport 
Will it stop the State 

away program of U.S. air rights to solve its foreign pol 


situation? g 


Department's give 
problems? Or will the trend toward turning U.S 
domestic traffic rights over to foreign airlines continuc 
unchecked? 

‘These are some of the issues 
happens to aviation and the future this countn 
—Robert Hotz 


this vear of decision. 
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Flight-Proven 
Fire Detection: 


Consider these three important facts! 


Kidde’s Continuous Strip Fire Detector, first of 

its kind on the market, has been proven successful 
by more than seven years of intensive flight experience 
on both military and commercial aircraft. 


As a result, the majority of U. S. commercial 

transport manufacturers and air lines already 
using continuous strip fire detection have chosen the 
Kidde system. 


Kidde’s sensing element and adjustable control 

unit affords a wide range of settings through the 
greatest operating temperature range. ..a Kidde exclu- 
sive which makes the Kidde system not only ideal for 
present-day aircraft but especially effective for aircraft 
now in the developmental stage. 


Let Kidde’s unrivalled experience in the field of aircraft 
fire detection help solve your safety problems. Write 
today for facts on the advantages of the Kidde system 
. .. the continuous strip fire detector proven in flight! 


Kidde © 
Walter Kidde & Company, Inc. 
Aviation Division 
1218 Main Street, Belleville 9, N. J. 
District Sales Engineering Offices: 


Dallas, Tex.— Dayton, Ohio—St. Louis, Mo. 
Seattle, Wash.—Van Nuys, Calif.— Washington, D.C. 





Walter Kidde-Pacific, Van Nuys, California 
Walter Kidde & Company of Canada Ltd., Montreal 











WHO'S WHERE 





In the Front Office 


Ake Rusck, president, Scandinavian Air- 
lines System, Inc. Mr. Rusck succeeds 
Henning Throne-Holst, retired. 

‘George F. Chapline, vice president and 
director of military requirements, Fairchild 
Engine & Airplane Corp., Hagerstown, Md 
F, E. Newbold, Jr., succeeds Mr. Chapline 
as vice president and general manager of 
Fairchild Engine Division, Deer Park, 
N. Y. 

Percy L. Spencer, senior vice president, 
Raytheon Manufacturing Co., Waltham, 
Mass 

William H. Harris, Jr., executive vice 
president, and William J. Pinkerton, ad- 
ministrative vice president, Micromatic Hone 
Corp., Detroit, Mich 

Richard A. Maher, vice president-engi- 
neering, Hoffman Laboratories, Inc., Los 
Angeles, Calif 

EK. George Hartmann, vice president 
sales, John A. Roebling’s Sons Corp., ‘Tren 
ton, N. J 

Maj. Gen. Frank E. Stoner (USA, ret.), 
assistant to the president, Varian Associ- 
ates, Palo Alto, Calif. 


Honors and Elections 
Whitley C. Collins, president of North- 


rop Aircraft, Inc., has been elected presi 
dent of the Los Angeles Post of the Ameri 
can Ordnance Association 

The Society of Automotive Enginccrs, 
has announced the following vice 
residents, representing professional activi 
es, for 1958: C. M. Christenson, director 
f flight safetv, United Air Lines, Inc.-air 
ransport; H. W. Holzapfel, assistant man- 
r, AiResearch Aviation Service Co., divi 
n of Garrett Corp.-aircraft; C. E. Mines, 
c f, engineering services, Allison Division, 
Gencral Motors Corp.-aircraft powerplant. 


I 
I 
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ag 
5 


Changes 


Frank Clarke, military relations engineer, 
Semiconductor-Components Division, W ash- 
ington, D. C., Texas Instruments, Inc., Dal 
las lex 

Lowell S. Pelfrey, director-research and 
cevelopment, International Rectifier Corp., 
El Segundo, Calif 

Richard S. Huested, manager of opera- 
tions, Aviation Gas Turbine Division, West- 
inghouse Electric Corp., Kansas City, Mo. 

Herbert L. Schenck, Midwest regional 
sales manager, Government Electronics Di- 
vision, Emerson Radio & Phonograph Corp., 
Silver Spring, Md 

John W. Rowan, service manager, Acro 
Hydraulics Service Section, Vickers, Inc., 
Detroit, Mich 

A. E. Tillisch, west coast representative 
Los Angeles), Contract and Defense Prod- 
ucts Division, Bausch & Lomb Optical Co., 
Rochester, N. Y 

Maj. Gen. E. P. Mechling (USAF, 
ret.) will join the American Ordnance As- 
sociation, Washington, D. C. 

A. J. Talamini, Jr., director of engineer- 
ing, Electro Tec Corp., South Hackensack, 
N. J. 


AVIATION WEEK, January 13, 1958 














OBSERVER 


> Watch for USAF to announce a major production contract for the Convair 
B-58 supersonic jet bomber. Decision to put B-58 into production beyond 
test quantity of 30 now on order has been made by USAF’s Air Council 
with strong support from Strategic Air Command. 


INDUSTRY 


> Bell Aircraft and North American’s Rocketdyne Division are static firing 
small scale fluorine rocket motors. In combination with ammonia o1 
unsymmetrical dimethyl hydrazine, the liquid fluorine offers a specifi 
impulse above 300, or better than a 25% increase in performance overt 
present propellant combinations. Full scale production models of fluorine 
engines are still four to five years away. Lack of pumps suitable for liquid 
fluorine service is one of the major drawbacks. The large amount of money 
needed for further development is another. 


> Acrophysics Development Corp., Santa Barbara, Calif., a subsidiary of 
Curtiss-Wright Corp., is proposing to the Defense Department several 
ballistic research and test systems using today’s off-the-shelf hardware. Some 
systems would have the capability of hitting the moon with payloads of 
2,000 Ib. or better. 


P Present planning calls for first flight of North American X-15 high 
altitude research vehicle in January, 1959. First flight will be glide test onh 
with rocket flights scheduled to begin three month later. Pilotless Aircraft 
Research Division of National Advisory Committee for Aeronautics already 
has made several proposals to the Department of Defense for sending th« 
X-15 into orbit as a manned vehicle. 


> Air Foree has approved delivery of Lycoming T53 turbine powerplant to 
Bell for installation into the YH-40 helicopter sometime this month although 
the engine has not yet passed its initial 150 hr. qualification test. 


P Air Force is approaching helicopter manufacturers on the feasibility of 
using flving cranes for tactical movement of intermediate range _ ballistic 
missiles, their crews and supplies. Disassembled missiles would be trans- 


ported in pods, 


> East German plant now working on the native-designed Baade/Bonin 
turbojet transport (AW Nov. 4, p. 41) is also reportedly developing a 
medium-range turboprop transport to be designated the B/B-153. First 
model of the B/B-152, to be built in both 40 and 70 seat configuration, is 
scheduled for completion in May. 


© Lockheed F-104 has successfully passed spin tests carried out by the con 
panv for USAF. Aircraft, equipped with spin chute, was stalled 36 tin 
at altitudes of between 36,000 and 39,000 ft. and failed to spin. F-104 al 


failed to spin when pilot tried to execute the maneuver while coming out 
of a turn and during zoom entries and an accelerated entry. In a total of 


50 tries, the aircraft was spun cight times by coupling deliberate stalls 
with a combination of cross controls. Pilot recovered from these without 
use of the spin chute. 


P Although both Atlas and Titan intercontinental ballistic missiles use 
three engines, Atlas is described as a one-and-a-half stage missile and Titan 
as a two-stage. All three Atlas engines are fired on the ground. Two 
boosters drop off in flight. Titan’s two boosters are ignited on the ground, 
drop off after sustainer engine is ignited in flight. 


P Radio Corp. of America has received a sizable Air Force contract for 
the development of an intercontinental ballisti¢ missile early warning net- 
work, presumably employing radar. 


> Convair is investigating the use of newer titanium alloys for use in future 
aircraft and missiles under an Air Force study contract. Convair is being 
specifically asked to determine the adaptability of the new alloys to the 
design, fabrication and construction of future weapon systems. Contract 


total is $61,388,044. 
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Pictured above is our new Research and Devel- 
opment Center now under construction in 
Wilmington, Massachusetts. Scheduled for com- 
pletion this year, the ultramodern laboratory 
will house the scientific and technical staff of 
the Avco Research and Advanced Development 
Division. 


Science and Progress 
at Avco—1957 


Truly significant discoveries and technical progress are the goals of the Avco 
Research and Advanced Development Division. Some of the Avco RAD record 
of accomplishments are contained in professional papers in scientific and tech- 
nical journals. Much of it is classified for reasons of military security. But the 
following public announcements serve to outline some of the steps taken by 
RAD—the “Breakthrough” Division of Avco—in pursuing its goal for 1957: 


February 11, 1957. ... Site Prepared for Avco RAD Center 


April 5, 1957 Avco to Make Hypersonic Shock Tubes for Industry, Univer- 
sities, Other Research Groups 


July 1, 1957 ......Aveo to Develop New Radio Pack Set for Marine Corps 
July 2, 1957 ......Prime $111 Million Contract Announced for Development by 
Avco of Nose Cone for Intercontinental Ballistic Missile 


August 28, 1957 Avco Shock Tube Research Has Produced Theoretical Break- 
through on 5000-Mile Air Force Ballistic Missile 

November 23, 1957 Tiny “Building Blocks’? Revolutionize Computer Design and 
Construction 


December 3, 1957 Aveo to Build Air Force Combat Computer 


Aveco’s record during the past year is significant from scientific, technical and 
business points of view. It has been made possible by sustained effort at RAD 
to maintain an atmosphere conducive to creative thinking and production of 
the highest order. 


Avco’s new research division now offers unusual 
and exciting career opportunities for excep- 
tionally qualified and forward-looking scien- 
tists and engineers. 

Write to Dr. R. W. Johnston, Scientific and 
Technical Relations, Avco Research and Ad- 


hesearch & Atvanced Development vanced Development Division, 20 South Union 


Street, Lawrence, Massachusetts. 











More Power for Holaday 


Centralization of responsibility in William M. Holaday, 
Pentagon director of guided missiles, is continuing with 
the transfer of nine military and civilian personnel to 
his office from the office of the Assistant Secretary of 
Defense for Research and Engineering. Under the new 
arrangement, Holaday will have four areas of activity 
e Air Defense Missiles, headed by D. W. Paterson, 
former director of guided missiles in the office of the 
\ssistant Secretary. 

e Tactical missiles, headed by EF. I’. Sweetser 
¢ Strategic missiles, headed by John W. Klotz 
e Facilities, headed by R. J. Gutheim 

Reorganization probably will be announced on Capitol 
Hill, where congressional critics have been demanding 
more evidence that Holaday has executive power and 
will use it 


East-West Exchange? 


Watch for public announcement of quictly negotiated 
talks here between the U.S. and Russia on the possibility 
of exchanging both cultural and technical information and 
personnel. Exchange would include such fields as metal- 
lurgy, chemistry and physics. The talks were begun in 
late October after an exchange of notes during the sum 
mer. U.S. negotiator is State Department Ambassador 
William Lacey. Russia is represented by Ambassador 
Georgi N. Zaroubin. 


Science Attaches Revived 


State Department, prodded by Congress and Russia, 
is finally working to re-establish its science attache pro- 
gram designed to provide professional listening posts in 
other countries where scientific developments may be 
worth reporting. There is $200,000 in the current budget 
for the work and a few “reluctant” candidates are being 
urged to take a top job as science advisor. Once the 
adviser is named, special envoys will be sent to France, 
West Germany, Sweden, Japan and India. 


Scientific Education 


Democratic leadership in Congress wants to go further 
than the Administration on aid to scientific education 

Legislation planned by Sen. Lister Hill (D.-Ala.), 
chairman of the Senate Labor and Public Welfare Com- 
mittee, and Rep. Carl Elliott (D.-Ala.), chairman of a 
House Education and Labor Subcommittee, would pro- 
vide 240,000 college scholarships over a six-year period, 
or 40,000 a vear. Of these, 75% would be for study of 
sciences, engineering, mathematics and languages. The 
Administration plan contemplates 10,000 scholarships a 
vear for four years, a total 40,000 (AW Jan. 6, p. 25). 
In addition, the Hill-Elliott proposal would provide $35 
million for matching grants to states for the construc- 
tion of science training facilities. 


Congressional Investigations 


Two major congressional investigations get under way 
this week: 
e House Armed Services Committee headed by Rep. Carl 
Vinson (D.-Ga.) begins its investigation of the defense 
program and the organization of the defense establish- 


Washington Roundup 





ment today. Vinson, like his counterpart, Sen. Richard 
Russell (D.-Ga.), chairman of the Senate Armed Services 
Committee, is opposed to proposal to replace the Joint 
Chiefs of Staff with a single chief 

¢ House Government Operations Committee headed by 
Rep. William Dawson (D-lIll.) begins an inquiry into 
all federal research and development programs Jan. 15 
(AW Dec. 2, p. 25). First witnesses will be Dr. Detley 
Bronk, president of the National Academy of Sciences, 
and Alan T. Waterman, director of the National Science 
Foundation. 


All Chiefs, No Indians 


Rep. Charles B. Brownson (R.-Ind.) last 
mitted a proposal designed to prevent the exodus from 
service of such men as retiring Lt. Gen. James Gavin, 
Army deputy chief of staff for research and development 
(see page 32). Brownson’s plan: A “crash program” to 
make every serviceman a four-star general. Under this 
plan, Brownson said, “no military man will ever again be 
tempted to take his cannons and go home because of a 
shortage of stars.” 


week sub 


Navy the Richest 


Richest branch of the Armed Forces in terms of real 
property: the Navy, with $56.6 billion worth of goods 
scattered around the world. USAF is second with $50.9 
billion and Army poorest with $38.3 billion. Defense 
Department total at the end of the last fiscal vear was 
up more than $6 billion previous count of real 
estate, equipment and other holdings. Most of the in 
crease is attributed to jet aircraft, modernization of the 
fleet and initial inclusion of Armv’s stocks in Korea 


Ove! 


Engine Profits 


Rep. Edward Hebert (D.-Ala.), chairman of the House 
Armed Services Investigating Subcommittee, savs he ex 
pects to hold hearings on the profits and procurement 
practices of aircraft engine manufacturers this session, but 
the outlook is that the investigation will be quicthy 
dropped. The subcommittee required 17 manufacturers 
tc submit extensive data last veat 

Ihe charge against Curtiss-Wright Corp. that the 
firm owes $5 million for rent on the use of government 
facilities used in commercial production was developed 
by General Accounting Office (AW Dec. 16, p. 37) 
Last week, the subcommittee postponed a public hear 
ing on the case. It is being considered by the Armed 
Services Board of Contract Appeals 


Jet Symposium for Senators 


Members of the Senate Interstate and Foreign Com 
merce Committee Aviation Subcommittee headed by 
Senator A. S. Mike Monroney were given a quick but 
comprehensive view of the planning last week that is 
going into the commercial airlines’ transition from piston 
engines to jet aircraft. The symposium was presented by 
Air Transport Assn., Trans World Airlines, Pan American 
World Airways, Eastern Air Lines, United Air Lines and 
American Airlines. Sen. Monroney said the information 
would be made into a Senate document to aid in future 
airport planning. 

—Washington staff 
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Air Force R&D Faces Extensive Review 


Reorientation, shift in emphasis in USAF projects 
are expected to result from Stever committee study. 


By Evert Clark 
Washington—Most extensive review 
of USAF’s research and development 
activities the Air Research and 
Development Command created 
in 1951 is now being conducted by an 
il hoc committee appointed by Gen 
Thomas D. White, Chief of Staff 

I:xpected result is a reorientation of 
ill USAF research efforts to shift the 
emphasis still further from the current 
eenerations of manned, airbreathing 
systems to missiles and spacecraft 

Recommendations also are likely to 
reflect changing concepts of manage 
ment of which have been 
modified continually but have not had 

major overhaul in approximately a 


Since 
was 


research, 


decade 

lhe committee is known formally as 
the Ad Hoc Research and Development 
Committee. Informally, it is called the 
Stever committec, and is headed by Dr. 
Guvford Stever, associate dean of en 
ginecring at Massachusetts Institute of 
1 echnology and former Air Force Chief 
Scientist. Dr. Stever also is vice chair- 
USAF’s Scientific Advisory 
chairman of other ad 
committees 


man of 
Board ind 


\u | orce 


hoc 


Named Chairman 


National Advisory Committce on 
\cronautics also has named Dr. Stever 
chairman of its new Special Committee 
ol Space I< box. 


} 


chnology sec page 
Ihe Stever committee is being com- 
pared to the civilian group appointed 
in 1949 and headed by Dr 
Ridenour, whose studies resulted in the 
creation of the \ir Torce ofhce of 
l« puty Chief of Staff for Development 
and of the Air Research and Develop 
cnt Command 
Dr. Stever’s group is examining all 
USAF’s research work, in- 
cluding organization of the Deputy 
Chief's ofhice, ARDC, the research com 
mand’s relationships with Air Matericl 
Command and current future ré 
quirements of operating agencies such 
as Air Defense and Strategic Air Com 
mands 
Recommendations mav be ready by 
carly spring. Other members are 
e Bennet Archambault, president of the 
Stewart-Warner Corp. 
eDr. W. R. Lovelace II, 
Foundation for Medical Educational 
Research 
e Dr. Clifford T. Morgan, private con- 
sultant in psychology. 
e Prof. Courtland D. Perkins, Depart- 


Louis 


ispects ot 


and 


Lovelace 


26 


Acronautical Iingineering at 


and former USAF 


ment of 
Princeton Universiti 
Chief Scientist: 

e Perry W. Pratt, assistant engineering 
manager, Pratt & Whitney Aircraft 
Division, United Aircraft Corp 

e Dean Ralph A. Sawyer, University of 
Michigan School of Graduate Studies 
eDr. T. F. Walkowicz, Laurence S. 
Rockefeller Associates 


Evaluation Scope 


Committee was created last Novem 
ber but announcement of its existence 
came only last weck. Its charter calls 
for it to “evaluate An organiza 
tion, functions, policies and procedures 
is they relate to research and develop- 
ment and make recommendations 
which could lead to increased effective 


| orTrce 


ness.” 
Committee began work last Nov. 21 


and alreadv has visited a number of 


and various ARDC centers 

group's study apparently is 
not directly related to an earlier re-cx 
ymination of ARDC’s structure (AW 
Sept. 16, p. 26), which aimed at 
possible streamlining both to increase 
effectiveness and to meet stringent ex 
penditure ceilings then in effect 

In addition to the Stever commit 
tee’s work, ARDC itself has been giving 
considerable study in recent months to 
its organizational structure and its rol 
in the overall defense picture 

ARDC thus far has made one chang« 
which is minor and is more a change 
in name than an organizational revi 
sion, But it reflects both the continuing 
shift in technological emphasis, and the 
rapidly changing political climate of 
the past few months. ‘The Directorate 
of Aeronautics under the Deputy Chief 
of Staff for Research and Development 
has been known since last Dec 
the Directorate of Astronautics, 
the directorate’s Acrodynamics Diyision 
Plight Mechanics 


offices 
Stever 


Was 


10 as 
and 

has becom« the 

Division. 


MONKEY trained on ground to turn off annoying light will be checked on behavior in space. 


Cornell Probes Weightlessness 


Studies of how to investigate the eff 


ciency of man’s intellectual functions, 
is opposed to physiological reactions, 
during weightless space travel in rockets, 
satellites or other space vehicles have 
been undertaken at Cornell Aecronau 
tical Laboratory, Inc., for Air Research 
and Development Command 

Under a contract with the Space 
Biology Branch of ARDC’s Holloman 
\ir Force Missile Development Center, 
Cornell is working on a study to deter- 


mine what type of experiments on ani 

mals in space capsules might provide 

the best clue to human reactions during 
state of weightlessness 


Monkey and Rat 


Cornell first what animals 
to use in the experiments—monkevs and 
rats were selected—then reviewed 
animal experiments that would 
provide the desired data and which 
could be physically performed in th 


decided 


Var 


ous 


AVIATION WEEK, January 13, 1958 

















Stapp to WADC 

Washington—Col. John P. Stapp, 
Chief of the Air Force Missile Develop- 
ment Centers Aero Medical Field 
Laboratory at Holloman AFB, N. M., 
will soon be transferred to Wright Air 
Development Center, Dayton, Ohio, to 
head the Aero Medical Laboratory there. 

Col. Stapp is a pioneer in human de- 
celeration rocket sled tests and other 
aeromedical research. His tenure at 
Holloman dates back to the time when 
the field laboratory at Holloman was 
known as the Space Biology Field Lab- 
oratory. He will replace Col. Jack Bol 
lerud at WADC. 














onfines of a space capsule and under 
the weight limitations inherent in 
rocket experimentation. 

Laboratory technicians reviewed ani 
mal experiments which could be ex- 
pected to detect disturbance in cogni 
tion, orientation and_ concentration 
during exposure to weightlessness. 

The monkey and rat would be ex 
posed to the experiments for only a 
few minutes and then returned safelv to 
Earth by parachute. 

Plan of the experiments is to train 
both animals to respond to certain 
stimuli on the ground, then subject 
them to the same stimuli under a stat« 
of weightlessness and see if their re 
sponses were in any way affected by 
weightlessness 


Monkey Is More Complex 


he monkev’s experiments would b« 
more complex than the rat’s. It would 
% strapped into the capsule with its 
irms attached to levers which it can 
move either to the right or to the left 
Located directly at eve level in front of 
the monkey will be two lights—red and 
ercen—which will be lighted up at ran 
dom to provide a cue which the monkey 
vid previously learned on the ground 

The monkey, in order to simulate 
human decision behavior, will be 
trained on the ground to behave in 
manner known as “double-avoidance 
discrimination.” This will teach him 
that he could avoid the disturbance of 
the lights by moving the nght lever to 
the right and the left lever to the left 
This is a negative drive 

The rat will be subjected to “self 
stimulation” in order to simulate hu 
man decision behavior. Example is to 
have the rat repeatedly perform a spe- 
ific response which is followed by a 
pleasant sensation. This is a_ positive 


drive 


Positive and Negative 

Cornell recommended use of self- 
stimulation techmique for the rat and 
the avoidance procedure for the monke 
to provide an indication of the effective- 
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Photo Shows Details of Atlas 


New Air Force photo fills in Atlas details. Note: yaw/angle-of-attack indicator on boom 


protruding from corrugated, blunt nose cone; fairing (left), possibly for electrical connec 






tions; vent pipe, (lower left); one of the paired guidance packages marked by insignia and 






black lines with antenna package above. 






css of both positive and negative drives 
during weightlessness. The difference 
between the two animals themselves 
ilso may prove of help in interpreting 
rcsults. Both animals would occupy 
the same capsule 

Whether and to what degree the ani 
mals can retain their known capacities 
te respond to known stimulation du 
ing a weightless state is the prime ques 
tion 

Behavior of both 
recorded by motion picture cameras as 
well as by telemetering equipment. 

Work on this project is being donc 
by the Human Factors Section of the 
Laboratory's Vehicle Dynamics Depart- 
nent in consultation with Professor B 
Richard Bugelski, Psychology Depart 
ment, University of Buffalo 


Hobbs Will Retire 

% T . . 

Krom United Aircraft 
East Hartford, Conn.—Lconard §$ 

Hobbs will retire on April | from his 

position as vice chairman of United 

\ircraft Corp. after 30 years of service 

vith the company and its predecessors 

board of direc 

committee 


animals will be 


He will remain on the 
tors and on the executive 

Hobbs, retirement was an 
nounced at the conclusion of last week’s 
meeting, was awarded the Col 
lier Trophy in 1953 for development 
of the J57 turbojet engine. He also was 
nstrumental in the development. of 
Pratt & Whitnev's line of piston en 
gines, including the R2800 Double 


1 
WhOSE 


board 


Egyptians Display Soviet- 


MiG-17; MiG-15; I-28 tactical bomber; Yak 11 advanced trainer; and two Czech Zlin 226s. 
Anniversary was also marked by MiG flyovers at major cities. 


apparently that of an [I-14 transport. 


28 


Wasp and the R4360 Wasp Major 
He first joined the original Pratt & 
Whitney Aircraft Company in 1927 
as a research enginee! He was elected 
vice chairman of United in 1956 and 
has been a director of the corporation 


1942. 


since 


Beech MS-760 Price 
Quoted at $210,000 


Wichita—Beech Aircraft Corp. wil! 
market the French MS-760 executive jet 
transport for a package price of $210,- 
000, considerably less than the 
000 tentatively quoted when Beech was 
demonstrating the MS-760 here in 
1955. 

Package price is for a 
standard airplane including paint and 
It also includes a small 
handling 


> 
S 3UU, 


complete 


upholstering 
number of 
equipment, special tools and a main- 
training course for one me 


spares, ground 
tenancc 
chan 

Under its factory sales program Beech 
will stock spare engines and parts in 
Wichita (AW Dec. 9, 1957, p. 114 
and the company says it can deliver 
them anvwhere in the U.S. or Canada 
in one day. Replacement engines will 
be available here to save time during 
overhaul. Complete engine change can 
be done in less than an hour, Beech 
SAaVS 

Beech is selling the MS-760 under 
from Morane-Saulnier Co. The 
four-place twin engine -jet will be 
shipped from France and assembled in 


licens¢ 





More Polaris Money 

Washington—Approximately $47 mil- 
lion more in Fiscal 1958 funds will be 
put into the Navy's Polaris fleet bal 
listic missile system, Lockheed Aircraft 
Corp. said last week. 

Lockheed’s Missile Systems 
is system manager and developer of 
Polaris. The new funds will bring the 
total Navy investment in Polaris to $130 
million. Navy considers the 1,500-mi. mis- 


Division 


sile its top priority weapon system and is 
accelerating it again, partly as a result 
of recent Senate Preparedness Investi 
gating Subcommittee hearings. 
Lockheed’s original contract was for 
Last October Navy an 
Fiscal 1958 


$20.5 million. 
$62.1 


contract for acceleration. 


nounced a million 











New York. First airplane will be deliv 
cred in June and will be 
demonstrator. Second unit, 
for July deliverv, has been sold to Tim 


ken Roller Bearing Co. (AW Dec. 2 


957. p. 98) 


used is a 


scheduled 


Beech will sell the MS-760 with 
U.S.-built instrumentation, and the air 
plane's cabin will be pressurized. Ser 
ice ceiling is being set at 25,000 ft 
under Civil Aeronautical Regulations 
Part 3 

I'rench jet is powered by two Turbo 
meca Marbore 2C engines rated 
it 8S3 Ib. thrust 
lb. MS-760 will cruise 
has a top speed of 403 mph. and a rang 


of about 1,000 miles. 


¢ ich 


Gross weight is 7,725 
it 350 mph., 


Built Aircraft 


Egyptian Air Force silver jubilee display at Almaza Airfield included (left) two Mil-1 helicopters; (clockwise) an afterburner equipped 


Tail framing photo at lower right is 
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| KevereYs 


MOCKUP of Army Jupiter intermediate range ballistic missile recently was exhibited at Chicago Auto Show in Chicago International 
Amphitheatre. Mockup was said to be dimensionally identical to actual missile; dimensions were reported to be 624 ft. long, seven feet 


in diameter. 


Chrysler Gets Order 
For Jupiter Parts 
Corp., 


awarded a §$ 


Washington—Chrysler 
Mich., been 
contract fo1 

equipment 


War- 
ren, has 30) 
million 
ground-support 
Jupiter 
missile 

(he Army-developed weapon will bi 
operated by the Air Force, along with 
it, own Douglas-Thor IRBM The 
Defense Department made the money 
for the Jupiter procurement 
piogram during the remaining months 
of Fiscal 1958 

Another $21.8 mullion in 
was awarded to Chrysler for continued 
Armv Redstone mis- 
produced at the Warren 


component ind 
for the 
b illistic 


intermediate range 


wailable 


contracts 


production of the 
also 


g. Gen. John A. Barclay, deputy 
commanding general of the Army Bal- 
listic Missile Agencv, Huntsville, Alla., 
ecently said the deployment date for 
Jupiter was the fall of 1958. He de- 
fined deployment as having Jupiters in 
Europe, complete with support equip- 
ment and troops trained to use the mis- 


} 


| 
Lit 


The cost of Jupiter on a production 
in the neighborhood of 
without warhead, Bar- 


isis would be 
S$] million each 
clay said. 
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Exhaust cone is about four feet in diameter. 


l 


l 


that Jupiter production in Detroit will 


I 


( 


ted to 


Chrvsler is 


700-person emplovin 


¢ xp 


resent 4, 


capacity on Red 


ing plans ar 


} 


yoduction. ‘To 
ve well advanced. | 


each four to month by the 


f the 


hve 
yCa_r. 


nt f 
at the Van Dvke Road, Detroit, m 
plant, which is reported to be operating 
at about 2) 


} 
" 
l Lif 


ton 


stimates indi 


} 
cna 








NACA Space Group 


Washington—Fstablishment of a spe- 


cial committee on space _ technol 
headed by Dr. H. Guyford Stever, 


ogy 


tor- 


mer chief scientist of the Air Force, was 


announced last week by the National 


visory Committee for Aeronautics. 


The special committee, which 


Ad- 


will 


help coordinate NACA’s work towards 


space flight, will have approximately 


Dr. James H. Doolittle, NA 


members. 


15 
CA 


chairman, said the appointments should 


be completed within the month. 
Doolittle said each committee 
“will be a leader in some aspect of 


broad field.” 


Dr. 


member 


the 


Dr. Stever, now associate dean of engi 


Massachusetts Institute 
lechnology, served as head USAI 
tist in 1955-56. 
of the Scientific Advisory 
Chief of Staff, USAF. 


neering at 


Board of 


ot 


scien- 


He also is vice chairman 


the 








Note Jupiter ground-handling crane and trailer. 


Missile Divisions 
Begin Organization 


Inglewood, Calif.—Strategic Air ¢ 
nd’s Ist M 1) 
AFB, Calif vhich wv 
i, £.. 
pa nN 
missile squad 
termediate rang¢ 
ror OVeTSscas OPC! 
under th f NI 
\\ 

IRBM 


1 
command o 
SAC 

Rese 

Balli 

Cook 

these 
iy 
S64th 
Jan. 15 
USAF (¢ 
t ry) 
mander f 
Ballistic 


Mi 





$l 





Polaris Launching Pod 


Launching vehicle or pod under construction for Polaris test work probably is similar to 
equipment the Navy will use to fire its intermediate range ballistic missile from under the 


water. 


After its release from a submarine, the pod’s ballast tanks would control its depth 


and keep it floating upright in the water. Equipment in the pod would be remotely con- 
trolled from a parent submarine located some distance away. Suggestions also have been 
made for making the Polaris pods automatic so they could be sown like mines to fire hours 


later. 


The transporting submarine could then leave the vicinity and avoid any enemy 


action against the launching area. Firing tube built by Westinghouse Electric Corp., will 
be housed in center of 50-ft.long cylinder. Mare Island Navy Shipyard, Vallejo, Calif., 


designer and builder of vehicle, expects to complete it by end of this month. 


will include firing of ballistic missiles, 
including the ICBM. Gen. Thomas S. 
Power, SAC commander, would not re- 
veal the number of ICBMs to be allo- 
cated to each operational squadron. 

Gen. Power said no plans have yet 
been made to introduce the Northrop 
Snark intercontinental subsonic missile 
into the Cooke AFB operation and 
would not sav when Snark would be- 
come an operational missile. 

Gen. Power emphasized that manned 
aircraft had a definite place in SAC’s 
future, commenting that missiles and 
bombers will supplement each other. 

He said there were no plans now to 
assemble intermediate range ballistic 
missiles in Western Europe and ship 


30 


warheads there for fitting to the missile. 
Missiles fired at Cooke would be over 
a Pacific Ocean range. Gen. Bernard A 
Schriever, Ballistic Missile Division 
Commander, said this would not be a 
research and development range, but 
only for training firing. It will be tied 
in closely with Navv’s Pt. Mugu sta- 
tion for down-range instrumentation. 
Plans are to extend Mugu’s range to 
accommodate firings far out into the 
Pacific—beyond the distance of Hawaii. 
An 8,000 ft. runway will be built at 
Cooke for logistics support of the base, 
Gen. Schriever said. Of the 80;000 
acres at Cooke, 60,000 will be for An 
Force. Balance may be used by Navy 
for extension of Pt. Mugu activities. 


Pratt & Whitney Gives 
a! . 
Schmickrath New Post 

East Hartford, Conn.—Bernard A 
Schmickrath has been named assistant 
engineering manager of the Pratt & 
Whitney Division of United Arrcraft 
Corp. from his former position as gen 
manager of the division’s nuclear 
program since last February. 

The nuclear engine program at the 
Connecticut Aircraft Nuclear Engine 
Laboratory in Middletown will be inte 
grated into the division’s overall engi 
neering program rather than continuing 
as a separate operation 

Schmickrath will retain prime i 
sponsibility for the program, and Clar 
ence E. Holtsinger, chief enginecr at 
Middletown, will remain as 
head of the program 

The program will continue 
present under Atomic 
Commission sponsorship Au 
withdrew its share of the support sev 
cral months ago in the midst of defens« 


cutbacks (AW Aug. 19, 


eral 
cngine 


resident 


at the 
Energ\ 
| orce 


level 


expenditure 
1957, p. 34). 


Three Marks Claimed 
% . 
For Army Helicopter 

Washington—Three new world alti 
tude records for helicopters are being 
claimed by Army for the Cessna YH-+1 
Seneca powered by a 270 hp. Continen 
tal FSO470 piston engine 

Ihe four-place helicopter, flown by 
Capt. James E. Bowman of the Army 
Aviation Board, Ft. Rucker, Ala., flew 
to 30,355 ft. in two weight categories 
1.102 to 2,204 Ib. and unrestricted. 
In a new weight category, 2,204 to 
3.858 lb., the helicopter reached 28,200 
ft. 

All three records are subject to con 
firmation by the Federation Aeronau 
tique Internationale 

Previous altitude records in the r 
stricted weight and 1,102 to 2,204 lb. 
class were 26,931 ft. established by Jean 
Boulet of France in an S. E. Alouette 


on June 6, 1955. 


Symposium Concludes 
Reliability Goal Closer 
Washington—U. S. goal of obtaining 
reliable military electronic equipment is 
closer—but not much closer—to attain- 
ment than before, according to speakers 
at the Fourth National Symposium on 
Reliability and Quality Control here 
Problems being discussed range from 
production of components capable of 
operating for 10,000 to 100,000 hours 
under extreme environmental 
tions to techniques for keeping com 
plex computers, such as the SAGE sys- 


condi 
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tem § 


te AN/FSQ-7, 
than a few hours 
One conclusion of military 
that, in the future, a manufacturer's 
past performance in maintaining high 
tandards of reliability 
creasing attention 
Another is that procedures should 
developed for disqualifying com 
panies with poor records of performance 
from military procurements. 
Results of an Air Force studs 
termine reliability of avionic equipment 
now in use were presented by Lt. Col 
J. S. Lambert, of Air Research and De 
velopment Command 
The study included 
of equipment and was to determine re 
liability in terms of the length of time 
that cach tvpe could be expected to 
failing. ‘The 


operating for more 


studies is 


must receive in 


} 


to de 


several families 


operate before results 


showed 

e AN/GRC-27. Mean time to failure 
of the AN/GRC-27 communications 
transceiver was found to be 
e AN/FPS-3. Mean time to failure for 
the AN/FPS-3 long-range radar was 
found to be 74 hours 

e AN/MSOQ-1. Mean time to failure of 
the AN/MSO-1 radar system was found 


to be 30 hours 


399 hours 


Ihe most complex system studied for 
reliability to date is the AN/FSQ-7 
used in SAGE (Semi-Auto 
Environment) svstem 


omputer 
mati 
direction centers Phe 


SU UU 


Ground 
computer re 
qui electron tubes, 170,000 
liode 547,000 1 
ipacitors 
l'echniques used to obtain maximum 
cliability have included 
¢ Component development. Special 


omponents designed for extremely long 


sistors and 189,000 


service life have been developed 

e Environmental control. Failures have 
| controlling both tem 
throughout th« 


een reduced bi 
perature and humidit 
equipment 
@ lest procedures. 
been established and are 
lar schedule in an effort to anticipate 
nd predict failures 

In general terms, Col 
the Air Force reliability program can be 


lest programs hav 
run on a regu 


Lambert said 


divided into thes« phases efforts to ac 
vance the state of the art, modification 
of all specifications to include reliability 
requirements plus methods to see that 
they are complied with, and directives 
to insure that only the highest quality 
components are used in maintenance 
of USAF equipment 

\ two year study by Aeronautical 
Radio Inc. compared the reliability of 
electronic maintained by 
military repairmen with equipment 
maintained by civilian engineers. The 
study showed that the reliability of 
both equipments was the same, but 
that military repairmen used more than 
more components in attempting 


equipment 


50% 


repairs 
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ARINC study 


technicians, even those 
equip 


The conclusion of the 
is that military 
with the training, 
ment on a trial-and-error basis, replac 
one component after another in 
likelihood until the equip 


again 


most repall 


ing 
order of 
ment operates 


The 50% waste was found to be pri 


narily In electi l ub vhich 


the worst offenders in the equipment 
under test (the AN/ARC-27 ARING 
has concluded that the 
to the probler 
of less complex equipm« 
that can be mor 


only probable 


olution 


ments 
tained 


Congress Reconvenes, Begins Push 
To Provide More Defense Money 


Washington—Congress reconvened 
last week and promptly began its push 
for more programs and money for sci 
ence and defense 

House Appropriations Subcommittee 
Armed Services immediately be 
Administra 
$1.2 


on the 
gan consideration of the 
tion’s supplemental request for 
billion in new Fiscal funds pro 
viding for 

e Construction of dispersal and 
facilities for the Strategic Ai 
mand—$219 million 

e Establishment of a ballistic missile de 
$329 million 


1958 


alert 
Com 


tection system 
e Development 
long-range ballistic missiles 
struction of ballistic 


submarin 


+ 


procurement of 
ind the con 


and 


missile sites 
ballistic missile ; 
lion 

@ Semi-Automatic 
ment System—$29 million 

e Establishment of the Advanced 
scarch Projects Agency under the S« 
tarv of Defense—$10 million (sec 


Ground 


Environ- 


34 These funds would 


ferred from mon ilready appropriate: 
for other cts. The President said 
the new agency planned by Defense 
Secretary Neil McElroy will be respon 
for the r irch and development 
of advanced ince progra 

satellites and other outer 


pace projects the « clopment of 


proje 


sible 

phases 
including 
tem 1 ith 


( 


inti-ballistic-missile — s\ 
pecial project AW No i 

Rep C,eorgs Mah 1 1) | 
chairman of the Hous« 
that | 


ubcommittee, 


estimated 





some reorganization otf the defense 


service rivalries. 


he said, “is a clear subordination of the 


authority.” 


that asked in Fiscal 1957, 


curtailing or eliminating others. 


President said, include: 
@ Advance missile warning system. 


@ More advanced aircraft. 
® Nuclear submarines and cruisers. 
e@ Improved anti-submarine weapons. 





Defense Reorganization 


Washington—President Eisenhower told Congress last week he 


establishment in an effort to 


Kisenlfower gave no details but indicated that more power would be vested with 
the Secretary of Defense, reflecting a stronger trend toward the single manager con 
cept employed in the new Advanced Research Projects Agency 
military services to duly constituted civilian 


In his State of Union message, the President said the 
budget requests tor defense, science and education will be about $4 billion above 


Despite increased defense expenditures, the President said he still hopes to balance 
the budget by “reducing expenditures on less essential military programs and installa 


tions, postponing some new civilian programs, transferring some to the states and 


Defense projects scheduled to receive increased emphasis in Fiscal 1959, the 


e Protection and dispersal of Strategic Air Command and Navy striking forces. 


© Long-range missile programs and other effective missiles systems. 


e “All necessary types of mobile forces to deal with local conflicts.” 

rhe President also called for increases in military pay and incentives and a “for 
ward-looking” research and development program. He said he will ask “for substan 
tial increases in basic research funds, including a doubling of the funds available to 
the National Science Foundation for this purpose.” 


“ ill soon propose 


overcome inter 


\ major requirement 


Administration's Fiscal 1959 











Johnson Pushes for Control of Space 


Washington—Adopting the theme 
that control of space will mean control 
of the world, Senate majority 
Lyndon Johnson (D.-Tex said last 
week the present Congress is faced with 


a work that will o¢ 


leader 


cupy and dominate 


the Congresses of free men for life 
times to come.” 

Defense and foreign policy, he said, 
will dominate the and “the 
of preparedness will be the 


activity,” 


Scessi1on, 
problem 
factor in 


major legislative 


Johnson said 


Reviews Findings 


Reviewing the findings of his Pre- 
paredness Investigating Subcommittec 
conference of all Democratic 
senators, Johnson said “the ground 
beneath us when we last met has been 
largely swept away,” and “the human 
race itself—without regard to flags or 
philosophy—has multiplied its capabili 
ties to infinity 

“The exploitation of these capabili- 
tics by men of selfish purpose holds the 
awful threat of a world in subjugation,” 
Johnson said. “The mastery of such 
capabilities by men wholly dedicated to 
freedom presents, instead, the prospect 
of a world at last liberated from tvranny, 
liberated in fact from fear of war.”’ 

Thus far, the subcommittee has heard 
34 witnesses and conducted 150 to 200 
staff interviews with military men, 
government officials, industrial leaders, 
scientists, engineers and educators. 

Industry witnesses tentatively sched- 
uled to testify are 


before l 


@ Donald Douglas, Sr., chairman of the 
board of Douglas Aircraft Co 

e William N. Allen, president of 
Boeing Airplane Co. 

e Roy P. Hurley, chairman and 
dent of Curtiss-Wrnght Corp 

e George M. Bunker, chairman of the 
board and president of the Martin Co 
e Whitley C. Collins, president of Nor 
throp Aircraft, Inc 

e Dan Kimball, president of 
General Corp 

ej. H. Kindelberger, chicf executive 
ofhicer of North American Aviation Inc 
eT’. G. Lanphier, Jr., vice president of 
Convail General Dynamics 
Corp 

© Robert E. Gross, chief executive of 
Lockheed Aircraft Corp 

e Lawrence Hyland, Hughes 
Division, Hughes Tool Co 

e Mervin E. Kelly, president Bell Tele- 
phone Laboratories. 

e Gen David Sarnoff, chairman of the 
board, Radio Corp. of America. 


White Hits Budget 


Other developments: 
e Gen. Thomas D. White, USAF Chief 
of Staff, told the subcommittee the Ad- 
ministration had “every 
plea before every proper authority” for 
acceleration of the Atlas and Titan 
intercontinental missile programs. Nei- 
ther the supplemental budget request 
nor the Fiscal 1959 budget provided 
enough ICBM funds, Gen. White said. 
Some acceleration of Atlas was included, 
but no increase at all in the ‘Titan pro- 


presi- 


Aerojet 


Division, 


Aircraft 


rejected his 





said. 


both weapons (AW Dec. 30, p. 18). 





Kefauver Favors Jupiter 


Washington—Sen, Estes Kefauver (D.-Tenn.), second ranking Democrat on the 
Senate Preparedness Investigating Subcommittee, believes the Army’s Jupiter inter- 
mediate range ballistic missile is a proven weapon but is skeptical of Air Force’s Thor. 

Briefing a conference of Democratic senators last week on testimony given before 
the subcommittee thus far, Kefauver said he believes “the Army’s guidance and 
re-entry system is superior and more desirable than those contained in the Thor.” 
Army’s guidance system is lighter “so as to make possible a large payload,” Kefauver 


“The Air Force is committed to heavy, expensive, identifiable concrete launching 
sites,’ Kefauver said. ‘““The Army uses a mobile, simple platform which is placed on 
the ground; can be transported either by plane or truck.” Air Force witnesses have 
testified that they do not need Jupiter and have criticized the Army’s lack of weapon 
system concept and lack of supporting equipment (AW Dec. 23, p. 21). 

Kefauver also said it is contended that Army’s arsenal system, as opposed to 
USAF’s industry system, “cuts lead time very substantially” by having “all the 
groups and people who must play a part in making decisions” in one place. 

There is a serious question, Kefauver said, “as to whether the use and firing of 
Jupiter should be taken away from the technicians and scientists who have developed 
it and have fired it successfully and placed with another service who undoubtedly 
has a prejudice for their own development, the Thor. 

“The question has been raised as to whether under these circumstances, the Air 
Force would make full use of the Jupiter.” 

Defense Secretary Neil McElroy may be reconsidering the decision to produce 





Sputnik Rewards 


Moscow—Russia has passed out mone 
tary and honorary rewards to personnel 
and organizations which played leading 
roles in building and launching the 
Soviet Union's first Earth satellites. 

A large group of scientists, designers 
and “experts” has been given Lenin 
prizes. The title of Hero of Socialist 
Labor was conferred on personnel who 
built the Sputniks, the carrier rocket, 
the launching ramps and the measuring 
and research equipment. Orders of merit 
were awarded to research institutions 
which took part in designing and launch 
ing the Sputniks. 

Announcement was also 
decision to commemorate the launching 
of the first Earth satellite by erecting an 


obelisk in Moscow. 


made of a 

















gram was provided for, he said. Gen 
White also said USAF is “presently not 
getting enough manned bombers fast 
enough for this transition period.” 

e Lt. Gen. James M. Gavin, Army dep 
uty chief of staff for research and de 
velopment, told the subcommittee he 
is resigning after 30 years’ service be- 
cause he can get nothing done about 
what he termed the rapidly deteriorat- 
ing position of the Army. Gavin said 
that, when he came to Washington 
four years ago, the Army had 27 divi 
sions and a $12.6 billion budget. Now 
it has 15 divisions and an $8.6 billion 
budget. He advocated an “optimum” 
Army of 28 divisions to meet “one 
challenge after another . . . under the 
canopy of the space age.” 


Promotion Issue 


Earlier, Johnson had quoted Gavin 
as saying that Army Chief of Staff, Gen. 
Maxwell Taylor, called him in 10 davs 
after his first appearance before the sub- 
committee and told him he was no 
longer being considered for a promotion. 
Gavin later denied the promotion af- 
fected his decision and said he was quit- 
ting partly because he cannot honestly 
defend the Fiscal 1959 budget. 

Despite urging by the subcommittee 
and Army Secretary Wilber M. Brucker, 
Gavin said his decision on his retire- 
ment is final. 

e Rear Adm. Hyman G. Rickover told 
the subcommittee the main factor in 
the success of his atomic submarine 
project was a general feeling that he 
would fail, so he was left alone. Rick 
over criticized the lack of trained people, 
interference by those who have no re 
sponsibility, lack of sense of urgency 
among top research officials and red 
tape and endless conferences. He said 
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he is afraid that it is almost too late to 
match Soviet achievements. Rickover 
ilso said he recommended a missile sub- 
two ago but “the sub- 
turned it down. 


marine years 


mariners” 


Burke Disputes Rickover 


Adm. Arleigh Burke, Chief of Naval 
Operations, later said the submarines de- 
signed to carry the Polaris fleet ballistic 
missile were not built earlier because it 
was not certain then that the missile 
could be perfected 

Adm. Burke also said Navy 
velop an atomic seaplane “in the next 
couple of vears.”” It will be a low speed 
nti-submarine warfare plane. Britain’s 
Ministry of Supply said the Navy has 
ipproached it on the possibility of us 
ing a 10-engine Princess flying boat 
now in mothballs, as a modified atomic 
aircraft 

Burke also took strong issue with the 
growing insistence for more centralized 
iuthorits 

Objecting to ‘“‘a military Solomon,” 
Burke said projection of this idea leads 
to “its almost inevitable conclusion 
ibolishing and making the 
peoples’ elected chief executive a figure 
head, and place our future in the hands 
of a single military National Protector.” 

Burke also said Navy will forego an- 
other atomic carrier in this vear’s bud- 
get in order to get more anti-submarine 
warfare equipment, and said he expects 
Polaris to be aboard ships by 1960 


will de 


Congress 


Navy Atom Plane Plan 
Disputed by Rep. Price 


Washington—Joint Congressional 


\tomic Energy Committee is deter- 
mined to block Navy's plan for an 
itomic-powered seaplane proposal by 
Chief of Naval Operations Adm. 
Arleigh Burke 

Rep. Melvin Price (D.-II1.), chairman 
of the Atomic Subcommittee on Re 
search and Development, said the net 
effect of the Navy plan would be to 
delay the Air Force’s aircraft nuclear 
propulsion program for “at least three 
or four months” while the Navy's pro 
posal is reviewed and evaluated. 

He said USAF now has a program to 
move forward on a “crash” basis which, 
he estimated, would mean that a 

reasonably good” atomic-propelled ait 
craft could be fiving within two vears 

(he program still lacks approval by 
the Department of Defense and the 
White House. Price said: 

“The Navy, which up until the 
present time has showed little interest 
in the nuclear aircraft program, now 
proposes to take over from the Air 
Force a large part of the administra 
tive responsibility for aircraft and 
engine development. As a result of in 
terservice rivalry and squabbling be 
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Douglas, Brucker Inspect Thor 


Air Force Secretary James H. Douglas and Army Secretary Wilber M. Brucker at inspec 
tion of typical field layout of Air Force Thor intermediate range ballistic missile system 
Ihe top defense officials, along with military and scientific leaders, for the first time saw 
Thor with its associated ground support equipment at the Douglas plant, Culver City 


Calif. The 165,000 Ib. thrust missile is displayed fully operational with exception of its 


dummy warhead. Note warhead transporter at right 


tween the Air Force and Navy on this 
issue, the project has once again been 
thrown into a whirlpool of indecision 
and inaction, with the prospect of vet 
another study group being set up to 
referee the fight between the Air Force 
and Navy. 

“This project to produce a nuclear 
airplane has almost literally been 
studied to death over the years of its 
existence. At last count, I think there 
have been no than six o1 
expert panels and committees who have 
reviewed the project from time to time 
some of them concurrently 


less seven 


“What this program needs is action, 
not another study group. . . 
‘In the Nav 
continue its important studies directed 


toward possible naval uses for a nuclear 


meantime, the should 


aircraft 

Urging that USAF be given the “go 
ahead” for its acceleration plan, Pric 
commented 

\W t need 
need it now on the aircraft nuclear pro 
a time for 
decisions on the objectives we are aim 
ing for 
pursue in reaching those objectives.’ 


decisive action and we 


pulsion program. It is hrm 


and on the course we are te 





Kisenhower, Rockefeller Group 
Back Advanced Research Agency 


By Claude Witze McElroy (AW Nov. 5, p. 26) has been 
the circulation of a proposed charter 
Washington—Current Pentagon pro- Comments have been offered by both 
gram to create a new Advanced Re civilian and military experts in_ the 
search Projects Agency received strong research and development field. Some 
support last week on two fronts of the military leaders have been out 
e President Eisenhower asked Congress spoken in their opposition to the pro 
tor permission to transfer $10 million gram, arguing that the user should be 
from other funds to start the new De active in the development of a new 
rens¢ Department agency weapon system from the time a require 
e Widely-publicized Rockefeller Broth- ment is established 
ers und report on international secur Ihe Rockefeller report appears to 
ity recommended that the Secretary of | discount strongly the basic philosophy 
Defense be given direct authority overt behind this military approach. It says 
ill research, development and procure- technology is moving at such a fast rate 
ment that “the direction of both research 
Thus far, only Pentagon action to- and development is a primary strategic 
ward creation of the new office pro- concern.” 
posed by Defense Secretary Neil H. Citing the recognized duplication of 





Rockefeller Conclusions 


Washington—Report of the Rockefeller Brothers Fund on the military aspects of 
international security attempts to assess major problems and opportunities likely to 
confront America in the next 10 to 15 years. Conclusions of particular importance to 
the aircraft and related industries are: 

@ Military departments should be removed from the channel of operational command. 
@ Operational military forces should be organized into unified commands to perform 
missions which are called for by strategic requirements. 

@ Chairman of the Joint Chiefs of Staff should be designated Principal Military 
Advisor to the Secretary of Defense and the President. 

@ Staff of the Joint Chiefs should be organized on a unified basis and placed under 
the control of the chairman. 

@ All officers above the rank of brigadier general or equivalent should receive their 
permanent promotions from the Department of Defense and would become officers of 
the Armed Forces of the United States. 

@ Line of operational command should be from the President and the Secretary 
of Defense to the functional commanders through the chairman of the Joint Chiefs 
of Staff. 

@ Line of logistic command should be from the President through the Secretary of 
Defense to the Secretaries of the three military departments. 

e U.S. must make a concerted effort to meet the joint security requirements of all 
partners in the alliances in which the U.S. participates by contributing to the 
development of a common strategic concept, assisting in the re-equipping of allied 
forces by fostering political cohesiveness and by economic and technical cooperation. 
e U.S. must pool with NATO scientific and technical information and provide 
nuclear weapons and delivery systems. 

@ Civil defense must be part of the overall strategic posture. A program must be 
undertaken to include a warning system and fallout shelters. 

@ Defense expenditures must be increased substantially over the next few years. 

Specific recommendations include the following 
@ Aircraft procurement to modernize existing units should be authorized into the 
1960s while the U.S. presses for the rapid development of operational interme- 
diate range and intercontinental ballistic missiles. 

@ SAC base structure should be made less vulnerable to surprise attack through dis- 
persion and other protective measures. 

© Accelerated research and development support should be provided for such key 
programs as missiles. 

@ Additional troop transport should be authorized. 

@ Program of equipping both surface and underwater ships with missiles of various 
types should be accelerated and additional funds for anti-submarine defense should 
be provided. 

@ Military pay scales should be raised to retain skilled ofhcers and men. 











weapon systems and the resulting waste 
of scientific talent, the report charges 
that policy makers, such as the Defens« 
Secretary, are constantly being forced 
to arbitrate after listening to advice 
from the armed forces 

“New weapons,” the report says, “are 
placed into the strait-jacket of ob 
solescent missions instead of missions 
being reshaped to conform to an evol 
ing technology and to new military 
problems.” 

Ihe report cites the example of 
USAF’s responsibility to provide airlift 
for the Army. ‘The airlift is an Air Force 
mission that suffers from inadequacy 
when budgets are tight and the An 
lorce naturally favors its more primary 
tasks of fighting in the air. Meanwhile 
the report points out, “Army is_ pre 
vented by our mechanistic assignment 
of functions from developing and op 
crating the transport aircraft required 
to move forces swiftly to the combat 
zone.” 


Direct Appropriation 


lhe report suggests that, if the De 
fense Department has a direct appro 
priation for research and development 
with the right to cancel or transfer 
service programs, there would be better 
exploitation of technological advances 

When technology was relativel 
stable,” the report says, “the technical 
aspect of military planning usually in 
volved problems cither of procurement 
or of engineering 

“But today, with technology develop 
ing at an explosive rate, the direction 
of both research and development is a 
primary strategic concern 

‘As a result, another war may well 
be won or lost in the laboratories and 
on the drawing board. 

As long as the Secretary of Defense 
cannot shape the direction of research 
ind development or of procurement, 
his role will be the essentially passive 
one of arbitrating disputes formulated 
elsewhere 

Where so much depends on keeping 
up and staying ahead in the technologi 
cal race, it is essential that our weap 
ons development reflects a clear sens¢ 
of direction and not a series of com 
promises.” 


Apparent Endorsement 


At the time of his mid-November 
imnouncement that he planned to 
establish a single manager for de 
velopment of future weapons, McElroy 
made no suggestion that the proposal 
was tied to a possible realignment of 
roles and missions. The Rockefeller 
report appears to endorse the ARPA 
idea with the added admonition that 
new “upstream” projects should not 
originate with the services as requir¢ 
ments but should result from techno 
logical possibilities and be assigned to 
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EEMCO TYPE 0-978 


Designed by EEMCO 

for missile application 
where prolonged testing is required under full load 
at a temperature range of +180° F. to + 400° F. 
SPECIFICATIONS : Volts: 27 volts DC (24 to 32 volt 
range). Horsepower: 4% HP (4 HP max. short time 
overload). R.P.M.: 12,000. Weight: 2.75 pounds. 
Mil Specifications: Radio noise filter meets 
MIL-I-6181B. Explosion proof requirement meets 
MIL-5272A-Proc. 2. Altitude Operation: Tested suc- 
cessfully at over 200,000 feet altitude. Features: 
Built for high shock and vibration loading. 





EEMCO Type D-1022 


Designed by EEMCO for extremely high altitude 
operation with ambient temperature capacity to 
165° F. Type D-1022 is capable of unusually high 
shock and vibration loading. 

SPECIFICATIONS: Volts: 56 volts DC. Horsepower: 
8.5 HP at 85% efficiency. R.P.M.: 12,000. Duty 
cycle: Two minutes. Ambient temperature: 165° F. 
Weight: 14.75 pounds. Military Specifications: 
Explosion proof requirement meets MIL-5272A- 
Proc. 2. Features: Built for high shock and vibra- 
tion loading. 


Four new 


OTORS tor MISSIL 















"I design and produce motors for missiles that perform well beyond the limits 
of military specifications yet which maintain specified size and weight limitations 
is a constant objective at EEMCO. The design, development and testing of motors 
that achieve these extreme performance characteristics requires EEMCO to con- 
duct company-financed independent research far beyond that normally conducted 
by a manufacturer of its size. In many instances EEMCO has been able to meet 
rigid specifications, in fact exceed them, when other producers have failed. For 
example, three of these extremely rugged new EEMCO motors illustrated will per- 
form with reliability in the atmospheric conditions encountered at altitudes in 
excess of 200,000 feet, and they are built for unusually high shock and vibration 
loading. Please note the outstanding capabilities of the individual motors shown. 










EEMCO Type 0-993 


Designed for missile applications where prolonged 
testing is necessary. Type D-993 will stand lon 
idling periods with intermittent loads up to 128 
HP. It is capable of withstanding vibrational accel- 
erations of up to 125 “G’s” in a frequency spec- 
trum of 30 to 300 cycles per second. 
SPECIFICATIONS: Volts: 28 volts DC (24 to 32 volt 
range). Horsepower: .65 HP. R.P.M.: 9600 RPM. 
Weight: 6.2 pounds. Military Specifications: Radio 
noise filter meets MIL-I-6181B. Explosion proof 
requirement meets MIL-5272A-Proc. 2. Altitude 
Operation: Tested successfully at over 200,000 
feet altitude. Features: Built for high shock and 
vibration loading. 


EEMCO HAS DESIGNED and produced motors and actuators for missiles and aircraft exclusively 
for the past 15 years. It has made nothing else. Exhaustive research and testing aimed at 
perfection in the art of building these units has been a constant objective since EEMCO was 
founded. As a result, extreme precision and reliability has been attained in its products; there- 
fore many of the latest missiles and aircraft being developed and manufactured for our Armed 
Forces today contain EEMCO motors and/or actuators. 








Rated at 2.75 HP on continuous duty, EEMCO 
Type D-899 200-voit 400-cycle 3-phase motor 
is made with high temperature insulation 
allowing continuous operation at 3.5 HP or a 
correspondingly high ambient. D-899 contains 
an integral gear box. 

SPECIFICATIONS: Volts: 200 volts, 400 cycle, 
3-phase. Load: 2.75 HP continuous duty. R.P.M.: 
3140 RPM. Power Factor: 83%. Overall 
Efficiency: 76% for entire unit including gear 
box. Military Specifications: Meets MIL-M- 
7969A (ASG). Weight: 11.25 pounds. Features: 
Type D-899 may be made splash- and drip- 
proof with minor alterations. Gear box, acting 
as motor support, places base at approximately 
the center of gravity of a motor-pump assem- 
bly thereby limiting extreme shocks and vibra- 
tions encountered in a missile. 


Your inquiry is invited. 


ELECTRICAL ENGINEERING & MANUFACTURING CORP, 


4612 West Jefferson Boulevard, Los Angeles 16, California—Telephone REpublic 3-0151 
DESIGNERS AND PRODUCERS OF MOTORS, ROTARY AND LINEAR ACTUATORS... EXCLUSIVELY! 





( YONVAIR’s F-1064A, fastest all-weather interceptor of the U. S. Air Force, is one of more than 
‘fifty types of turbine-powered aircraft using Hamilton Standard equipment. Superior 


engineering, research, and development, and years of experience stand behind Hamilton 


Standard’s leadership in production for outstanding aircraft—jet or propeller driven. 


Propellers Starters * Air Conditioning Systems Fuel Controls e Valves » Pumps Electronics 
HAMILTON STANDARD, WINDSOR LOCKS, CONNECTICUT 








the services according to their strategic 
utility 

On roles 
felles 
rivalry Is 


Roc ke 


interse;rvice 


and missions, the 
report is = specihe 
“built into” the 


themselves are “increasingly in 


rl assignments, 
which 
consistent with the new technology.” 
that the 
relieved 


[he report recommends 
Army, Navv and Ai 
of their responsibility for carrying out 
particular 
that the 


organized 


| orce be 


ombat missions. It urged 
opcrational forces should be 
commands to 


armed with 


unified 
Inissions, 


into 
pcrform specinc¢ 


vhatever land, sea or air elements 


needed to do the job 


Crucial Factor 


Of particular interest to the aircraft 
industry is the report’s conclusion that 
the lead time factor has never been 
more crucial in the weapon system 
evel 

\ major weakness in our 
long lead-times are 
by the report on cumbersome machin 

in the Department of Defense 

In part they 
t for perfection in development 
by its corollary, which is an over 


rn with the avoidance of mis 


defense 


position, blamed 


have been caused by 


‘ the report says 

\s our government has 
followed the familiar 
vstem of rewards that favors caution 


grown it 
course mto 
nd mediocrit 
Punishment for inaction is rare, but 
tribution is swift and harsh for meas- 
ures that imaginative, risky and 


led 


we're 


™“ ‘ 
Defense Cost Systems 
Attacked by Industry 
Department's 
proposed set of Comprehensive Con 
tract Cost Principles is under fire from 


industry on the grounds that it would 
contractors, 


W ashington—Defensc 


iscourage defense menace 


nall 
reach its objective 

(he cost principles are included in a 
proposed revision of Section XV of the 
Armed Service Procurement Regula 
tions, in circulation for industry com- 
ments since early last September. The 
National Security Industrial Assn. has 
flatly and completely rejected the draft, 
charging that it would force drastic 
changes in various procurement prac 


business, be wasteful and never 


fices 

NSIA, in a letter to E. Perkins Ms 
Guire, Assistant Secretary of Defense 
for Supply and Logistics, lists seven 
objectionable features of the proposed 
principles, charging that they would 
favor companies in a strong negotiating 
position, open the door to special treat 
ment and limit the right of manage- 
ment to make decisions in performance 
of the contract 
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Republic-Assembled Alouette 2 on First Flight 


First Alouette 2 assembled by Republi 


Aviation makes its initial test flight. ‘The 


French 


designed, jet-powered helicopter was built from components flown to the United States by 
Sud Aviation, French aircraft firm. Republic gradually will phase in its own components 
carrying out plans to produce the helicopter here. Engine is 400 hp. ‘Turbomeca Artouste I 


- —_ _— 2 
Navy Plans Expansion 
Of Ordnance Facility 

Major structure in a $3.75 
construction program at the Naval Ord 
lest Station, China Lake, Calif 
a double-bavy hangar 243 ft. x 
with a four-story radar tower 
roof of the 

construction 


mill 


nance 
will be 
#38 ft., 
over the 

Other 


52,000 Sq vd 


central ba 
will includ 
slab 


sewage disposal plant 


concrete urcratt 
parking 
additions to the existing heating svs 


tem, telephone exchange and commun 


ipron 


cation system, access roads and an auto 
parking area 


News Digest 





Sir Alliott Verdon-Roe, founder o 
A. V. Roe and later president of 
Saunders-Roe Ltd., died Jan. 4, 1958 
On June 8, 1908, Sir Alliott became th« 
first Englishman to fly heavier-than 
alin machine British soil, piloting 
an aircraft of his own design 


Ove! 


Passenger fare investigation hearings 
were reconvened by CAB last week fol 
lowing holiday recess. Testimony 
resumed by the Air Transport Associa 
tion 


Was 


Douglas Aircraft’s C-133A completed 
its first transatlantic flight. Piloted by 
crews from the 1607 Air Transport 
Wing, MATS, two of the turboprop 


nspo v th reat Circle R 

nstoy rom r AFB, Del 
Chateaurouy I isc, Iran | 
for the urse V ) hu 
2] min 


5 ‘YI 


Alaska Airlines applied to Ci 
aut Board for authority t 
the Siberian city of Irkutsk, 
opened to travel bv the Soviet 
Intourist agcnc Phe airline 
from No 


this spr 


recent 


to begin CTVICE 
DC-6AB equ 


State Department als 


ut on the propo 


pment 


NATO advisory 
ifting through flight test data on « 
peting lightweight strike fighters 
craft hrench Da 
k:tendard I\ nd VI, Sud Av 
Baroudeur, Breguet Taon, and It 
biat G.9] r] est 
portedh favor the t 


p- ? 


commiuttec 


oht 
invol cd T¢ 
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) 


rc] 
AW D 


Antilles Defense Command has be« 
formed under Admiral Jerauld Wright 
Commander in Chief, Atlantic. A joint 
services command, it will be headed by 
Rear Adm. Dan V. Gallery as an 
ditional duty Adm. Gallery also } 
Commander, Caribbean Sea Frontier 
with headquarters in San Juan, Puerto 
Rico 
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Two Anti-Collision Systems Proposed 


One plan using infrared, another using weather 


radars, are submitted 


Los Angeles—Two new types of air- 
borne collision warning one 
using infrared techniques and the other 
making use of existing weather radars, 
were to be proposed here last week at 
the Air ‘Transport Association meeting 
on the air collision problem 
e Minneapolis-Honeywell 
dual-mode infrared system 
of operation, the proposed Honeywell 
proximity 


systems, 


proposes da 
In one mode 
svstem would go bevond 
warning and indicate which aircraft are 
ictual collision threats—providing such 
aircraft are equipped with small infra- 
Recognizing the ATA’s 
preference for non-cooperative systems, 
Lionevwell func 
tion as a proximity warning indicator, 
imilar to the one being developed by 
\crojet-General, against aircraft not 
equipped with beacons. 
e Federal Telecommunication Labora- 
tories proposes a non-cooperative system 
which uses interferometric techniques 
in combination with existing airbornc¢ 
idar to provide collision warning 
igainst aircraft in the forward quadrant 
Acrojet-General, which _ originally 
planned to demonstrate its infrared 
proximity warning indicator to the ATA 
group, deferred the demonstration be 


red beacons 


savs its svstem could 


to the Air Transport Assn. 


cause of unexpected installation prob 
lems which have delaved the program 
by several months from the timetable 

Stray reflections from and 
avionic antennas forced Acrojet to move 
its 360-deg. infrared scanner from the 
top of the fuselage of company’s DC-3 
te top of vertical stabilizer. This r 
quired beefing up the vertical stabilizer 
for new location 

I'wo flights have 
with only moderately 
formance because of minor bugs, such 
as stray electrical interference, 
ing to Aerojet’s Richard W. Powell 
However, none of the results to date 
has shaken Aerojet’s faith in the ability 
of its system to meet original estimates 
of performance, Powell (AW 
Aug. 12, 1957, p. 77 


wings 


sCannel 


since been madc 


successful pet 


accord 


SavVs 


Honeywell Proposal 


Honevwell’s Dr. John B. Hatcher 
says the addition of a low-cost coopera- 
tive infrared aircraft offers 
a number of significant advantages ove 
infrared 


beacon on 
1 non-cooperative svstem 
Chese include 

e Greater ranges: Aircraft equipped 
with infrared scanner can detect any 
infrared beacon-equipped aircraft, re 


gardless of type, speed or aspect angle 
t sufficient distance to provide at least 
warning time required for 
maneuvering. Non-cooperative 
infrared system provides 20 sec 
ing only under certain conditions and 
aspect angles, less under others 
¢ Collision warning: If infrared beacon 
is designed to flash off and on at a rate 
proportional to airplane's 
heading, this added information enables 
scanner-equipped aircraft to determine 
whether or not the intruder is 
threat and eliminate 
false alarms” from nearby aircraft that 
are not a collision hazard 

Honeywell recognizes that a coopera 
to be successful, depends 
upon widespread implementation — by 
airspace users, therefore hopes that the 
infrared beacons for light planes can 
be priced in the range of ‘“‘a few hun 
dred dollars.”” As now envisioned, two 
measuring approximately — six 
inches in diameter, three inches high 
would be installed on the nose and tail 
of each airplane 


ad 
20 sec. 
CcVvasivc 

warn 


magnet 


ad colli 


sion needless 


tive system, 


beacons 


Small magnetic com 
pass element would be used to code the 
flashing rate to indicate ap 
proximate airplane heading 

Airliners, militarv and large business 
urcraft would be equipped with two 
beacons plus an infrared scanner and 
associated collision warning computer 
circuitry. When an infrared signal from 


bea on 


Vapor Trails Form Pattern Over London Airport 


Vapor trails create a pattern in the winter sky above London Airport at dusk. Control tower is in the middle; central terminal and loading 
docks are at the left. 


38 
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another aircraft is detected, computer 
will analyze relative magnetic headings 
of two aircraft and relative bearing be- 
tween two aircraft to determine whether 
1 collision threat exists. 

Honeywell has conducted limited 
flight test evaluation of techniques pro- 
vosed for the warning 


collision g 
vstem, Dr. Hatcher savs. 


new 


Federal Proposal 


lederal ‘Telecommunication Labora 
tories’ proposal is an outgrowth of tech 
niques developed for missile guidance 
\ Federal indicated that air 
borne weather radar could provide som 
of the collision problem data with re 
quired accuracy, such as distance to in 
truder and rate of change of distance 
However, weather radar pro 
vide data on intruder bearing with sufh 
cient accuracy to provide rate-of-change 
of bearing information to the accuracy 
collision threat computa 
according to  Federal’s Ben 


analvsis 


does not 


needed for 
tion 
Alexander 

l’ederal therefore proposes to employ 
interferometry techniques to obtain rate 
of change of intruder bearing. ‘This in 


volves the installation of four small an- 
tennas in the nose of the airplane and 


issociated circuitry which measure the 
relative phase of echo energy which is 
bounced off the intruder bv the air- 
plane’s weather radar 

By a suitable combination of in 
formation on rate-of-change of intruder 
bearing obtained from the latter, plus 
intruder range and range-rate obtained 
from the airborne radar, Federal 
it can determine accurately whether the 
intruder poses a collision threat. 

Federal proposes to use a three-inch 
cathode-ray tube panel indicator which 
will display only those aircraft which 
are likely within 1,000 ft. of 
own-plane will calculate and 
display a small arrow on the panel indi 
cator which shows direction of maneuver 
necessary to avoid collision. Length of 
the arrow will be a rough indication of 
the seriousness of the threat, according 
to Alexander 


SaVS 


to come 
Svstem 


System Limitations 


\lexander acknowledges that the pro- 
posed system is limited to coverage in 
the forward quadrant, but says that 
accident statistics indicate that this is 
the most crucial collision zone. System 
also is fundamentally limited to a 
ful range which is less than an airplane’s 
altitude ground because of 
ground reflections. ‘Thus for an airplane 
fiving at 30,000 ft., the useful range 
would be approximately six miles, but 
would drop to less than a mile for air 
craft flving at 5,000 ft. 

Federal system is expected to weigh 
approximately 60 Ib. installed and cost 
about the same as a weather radar— 
around $10,000. 


use- 


above 
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707-320 Wing Panel 


707-320 is being removed from its jig 


Wing panel of first Boeing 


version will be delivered to Pan American World Airways, which has ordered 17. 


* ae 


1is long-range 707 
It ] g 0 
Panel is 


among first of 707-320 components to come off assembly line. 


Bristol-Hawker Form 
Company for BEA Jet 


London—British European Airwavs is 
expected to announce its controversial 
order for some 20 new short-range jet 
airliners (AW Jan +5) sometime 
this week 

Bristol 200 design, to be built by a 
joint company set up by Bristol Aero 
plane Co. and the Hawker Siddeley 
Group, seemed to have an edge due to 
government pressure. BEA is believed 
to favor technically the de Havilland 
121 proposal 

This difference between BEA, on 
one side and the Treasury and Minis 
trv of Supplv on the other has delayed 
the contract for 


6, Pp: 


announcement of 
months. 

\ final meeting on the decision is 
scheduled between Lord. Douglas, 
chairman of the state-owned airline, 
and Harold Watkinson, Minister of 
Transport and Civil Aviation. An 
nouncement of the order will follow 
this meeting 

Hawker Siddeley and Bristol have an 
nounced that Sir Arnold Hall, director 
of the Hawker Siddeley Group, will 
be managing director of the new com- 
pany with Dr. A. E. Russell, designer 
of the Britannia .airliner, as chief en 
gineer. 

The firm will be owned jointly by 
Hawker Siddeley and Bristol in a 65/35 
proportion 

The new company will be backed by 
the combined financial resources of the 


two parent companics 

Final changes 
resulted in a 600-plus mph 
which will have gross takeoff weight 
of approximately 120,000 Ib. and be 
designed primarily for short-range opet 


in specifications have 
airliner 


ation 

De Havilland’s design calls for Rolls 
Rovce RB-141 engines 
of the Conway bypass engin« 

An announcement bv Hawker 
and Bristol Bristol 
will “use such powerplants as may be 
specified in the contract.’ Both Bristol 
Olvmpus engines and Rolls-Rovce en 
gines are provided for in the Bristol 
design but BEA prefers the Rolls-Rove« 
powered version 

Bristol will be 
tems, including av 
conditioning, de-icing, sound procfing 
and furnishings. Hawker 


a small version 


Sid 


~ 
tit} 


deley savs the 


esponsible for s\ 
ionics, hydraulics, air 
Siddeler wil 
be responsible for the structure, includ 
ing stressing, acro-elasticitv, control and 
fuel tanks 

Full use will be made of specialist 
subcontractors and 
prictory equipment 

BEA is believed to be making a last 
minute plea in favor of the de Havilland 
proposal but most observers here doubt 
that the government will change its 
stand in favor of the Bristol 200, which 
it favors due to the amalgamation of 
Hawker Siddeley and Bristol. In view 
of public statements on the issue, it 
would place the government in an ex 
tremely embarrassing position politicalls 
if it should pass up the Bristol-Hawker 


suppliers of pro 


prope sition 





Polar Route Competition Tempo Rises 


By Glenn Garrison 


New York—Battle for business on the 
West Coast-Europe polar route is start- 
ing slowly as two American carriers seek 
footholds in a rich market which has 
been the exclusive preserve of Scan 
dinavian Airlines System for the past 
three vears 

Having inaugurated their polar serv 
ices during the end-season month of 
September, 1957, Pan American World 
Airwavs and Trans World Airlines are 
chieving fairly good load factors on the 
route. So far at least, SAS savs, it is 
holding its own 

When peak season schedules go into 
cftect April, the battle will be 
joined in Meanwhile, another 
big foreign airline—Air France—is fight 
ing for rights to the market, and two 
other carriers can enter it whenever they 


next 


force. 


choose 


Competitive Positions 


\ handicapper might rate the present 
ontenders as follows 
e TWA has an advantage over both 
Pan American and SAS—the Lockheed 
1649A Constellation, which often 
fly the route nonstop and thus provide 
the fastest I'rans World also 
has a temporary PanAm in 
the tact that passengers in the 


Can 


SCTVI1ICC 
lead over 


area 


think of TWA as flving castward. 
e Pan American is offering greater fre 
quency than ‘TWA, thus may be build- 
ing a stronger future position 
@eSAS has been identified for 
vears as the polar airline, 
the service throughout its 
The Scandinavian 
vides only Angeles-Copenhagen 
although it is seek 
[WA flies 


three 
has promoted 
system. 
carrier now pro 
Los 
service on the route, 
ing rights at San Francisco 
from San Francisco and Angeles, 
Seattle and Portland on the West 
Coast, London and Paris on the Eu- 


ropean end. 
Five Schedules Weekly 


SAS 
weekly 


Los 


schedules 
Ameri 


presently has five 
in each direction to Pan 
four and ‘T'WA’s but Pan 
American will match SAS in April 
when each carrier operates cight weekh 


I'WA will go to four flights 


can’s two, 


roundtrips 
at that time. 
While Pan 
the most as far as the 
IW \ can claim the 
first in arrival times. Its long-range Jet- 
streams usually fly nonstop castbound 
and often can make it westbound with- 
out touching down to refuel. The air 
linc actually schedule its 
bound flights as nonstops, but doesn’t 
hide the probabilities. 


American there with 
American carriers 


are concerned, 


can't cast- 


Northeast’s Executive Lineup 


New Northeast Airlines President James W. Austin (center, above) arrives in Boston to 


take over the job. Austin is former vice president-traffic and sales of Capital Airlines. With 


him is Nelson B. Fry (right), Austin’s assistant vice president at Capital, who will serve 


Northeast as vice president of traffic and sales. 


At left is George Gardner, Northeast 


president who becomes board chairman and continues as executive officer. 


40 


Figures for TWA’s operation through 
last November on the polar route show 
eight nonstop performances out of ning 
of the Angeles-London 
flights. Westbound, this 
flight San _ Francisco, 
made it to that city nonstop from Lon 
three out of times. Sched 
uled time is 19 hr., 10 min. eastbound 
21 hr., 15 min. westbound 

Best time so far on the eastbound 
flight, according to TWA, was 16 hr., 
14+ min. from takeoff to touchdown 

Carrier's other polar flight, Los An 
geles-‘San_ Francisco-Paris and on_ to 
Rome, flies the 
between San Francisco and Paris with 
out a stop. Scheduled time for this 
flight between Paris and Los Angeles is 
19 hr., 45 
min. westbound. 

I'WA plots its polar flights over 
minimum time routes worked out bv a 
wind analvsis unit at New York Inter 
national Airport Average minimum 
track Los Angeles-London, the 
savs, is about 17 hr., 30 
and actual time has often come close to 
this ideal, sometimes within a minute 

Trafic on the Los Angeles-London 
flight through November was 
ibout 25 
30 westbound in the 6 
mixed-class aircraft, 
cember results 
15% The 
about 40 
westbound, 
month 


airline’s Los 
once weekly 
and 


also serves 


don nin¢ 


occasionally segment 


min. eastbound, 22 hr., 5 


time 


irline min., 


running 


passengers eastbound, about 


passengc! 


r\\ \ reports Dx 
about 10 of 
flights each carri 


eastbound 


wc'c up 
other 
passengers 


with similar 


INCTCASCS 


PanAm Patterns 


Pan 
DC-7C 
on the surface a strange pattern. ‘I 
of its four weeklv eastbound flight 
originate at San Francisco, flv sout! 
about an hour 
Los Angeles, and depart northward from 
Los Angeles for Europe, usual 
fuel stop at Frobisher Bav, Baffin Is 
land. A third flight is routed Los An 
geles-San_ Francisco-London nd th 
fourth flight serves San Francisco-Port 
land-Seattle-London. 

The doubling back of San Francisc 
originating flights serving Los Angeles 
of course, provides Los Angeles passen 
better service. Instead of 
waiting out a landing and fueling opera 
tion at San passengers 
avoid a stop at that city altogether. Los 
Angeles is by far the larger market, and 
the San Francisco passenger 
direct service on the flight that goes Los 
Angeles-San Francisco-London 

Scheduled Pan American 
eastbound polar flights range from 21 
hr., 35 min. Los Angeles-San Francisco 


American operates some of 
polar schedules in what seems 


and three-quarters to 


with a 


gers with a 


Francisco, the 


gets his 


times of 
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22 hr., 35 min. San Fran 
Angeles-Paris. Westbound, 
schedules range from 23 hr., 30 min 
London-San Francisco-Los Angeles to 
24 hr., 40 min. Paris-Los Angeles-San 
Francisco, All schedules include a stop 
at Frobisher of 45 min., although other 
points are sometimes used for the fuel 
stops because of navigational considera 


London t 
cisco-I Os 


tions 

Pan American is flying all mixed 
DC-7C flights, with capacity varying as 
to proportion of each class sold. 

SAS, now operating one all first class 
and four mixed weekly flights in its 


Continentals First 
Viscount Flies 
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DC-7Cs, pioneered the polar route in 
1954 and had carried 44,110 passenger 
by the end of its third year of operation 
last Nov. 15. During that time the 
Scandinavian carrier flew 246.8 million 
revenue passenger miles on the route in 
1,378 flights. 

Scheduled time in SAS’s planes is 20 
hr. 30 min west 
bound. Its combination aircraft provid 
34 tourist 12 standard first class 
and eight sleeper seats and a lounge 
First class configuration is cight sleeper 
12 first class and 12 
plus lounge 


eastbound, 22 hr 


seats, 


“dormette” seats, 


Despite the new competition 
doing very nicely on the polar 
Warren E. Ki 
trafic and sales told 
Kraemer said it’s early to judg 
effect of Pan American’s and TWA 
entrv into the market, because it hasn't 
been felt vet 

“Now. the 


commented 


cmc! Vic pr 
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parade begins,” Kraen 
SAS load factors on the 
route have averaged 73 

et shown no sign 


in both dire 

tions, and har 
tapering off 

Kraemer feels that the greatest futur 

| lies selling 


potential of the polar 


| route 


Continental Airlines’ first Viscount Mk. II, the first Viscount 810 produced by Vickers- 


Armstrong, made its initial flight from 


Capt. R. Rymer. 


W evbridgc 
Ihe first deliveries of Continental's 15 Viscounts are expected in early 


recently. Piloting the aircraft was 


spring. Markings on aircraft pictured may undergo changes before initial delivery is made, 


Note propeller tip vapor helices visible in both photos. 





Progress with TITANIUM 
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TITANIUM ON TOP 


in medium-high temperature range 


Today’s most popular titanium alloy, MST 6AI-4V, 
excels all other metals in strength to density ratio 
through 900°F. At room temperature, considering only 
strength, a part made of this alloy need have only 60% 


of the weight of the equivalent part in stainless steel. 


Performance for extended times at elevated tempera- 
tures is likewise good. In typical creep tests, with 1% 
permanent deformation allowed, MST 6AI1-4V alloy 
shows 100,000 psi allowable stress at 750°F for 1 hour; 


77,000 psi at 100 hours; 65,000 psi at 1000 hours. 
Meanwhile new alloys extending the elevated tempera- 
ture usefulness of titanium—to as high as 1000°F—are 


now emerging from the laboratory into production. 


Write Dept. B-1 for copy of‘*Titanium Alloy Properties” 


SELECTION GUIDE TO MST ALLOYS 


Typical Mechanical Properties of Annealed Titanium and its Alloys 

Ultimate 

Tensile Yield 

Strength, Strength, 
psi psi 


Elonga- 
thon 
COMMERCIALLY PURE 
TITANIUM 
MST Grade Il! 
(3 different strength ievels) 
TITANIUM ALLOYS 
MST 6AlI-4V 
Annealed aks Bar 
Age hardened (1) Bar 
Age hardened (2) Bar 
Annealed Sneet 140,000 
MST 3Al-5Cr Bar 155,000 
MST 4Al-4Mn Bar 150,000 140,000 
MST 8 Mn Sheet 137,000 125,000 


(1) 1650°F —1 nour—WQ: 1100°F —2 hours—AC. WQ—Water Quench 
(2) 1700°F —1 hour—WQ; 1000°F —8 hours—AC AC—Air Cool 


50,000 
65,000 
80,000 


70,000 
85,000 
100,000 


Sheet, Bar 
Sheet. Bar 
Sheet, Bar 


130,000 
155,000 
165,000 
125,000 
145,000 


140,000 
165,000 
180,000 


Values for 1” on bar and 2” on sheet 


MALLORY SHARON 


MALLORY-SHARON TITANIUM CORPORATION: NILES.OHIO 


Producers of titanium and titanium alloy sheet, strip, plate, rod, bar, billets 








it not only to West Coast passengers 
but on a national and international basis 
is a joint gateway with the East Coast 
uirports. Considerable SAS _ business 
comes from travelers who combine a 
cross-U.S. trip with a polar trip to 
Furope, cither leaving or arriving via 
the East Coast to complete the circuit 

SAS has been developing this mar 
ket and has been selling polar travel in 
other areas, such as South America, for 
vears, Kraemer said. Thus, if Pan Amer 
ican and TWA make imroads on the 
West Coast-originating’ business, SAS 
will continue to tap other markets 

There has been no evidence, accord 
ing to Kraemer, of efforts by the Ameri 
can carriers to build the route on a 
national basis 

Negotiations involving SAS’s request 
tor San Francisco probably will begin 


again later this month, Kraemer said. 
The airline is “very, very interested” in 
serving that city, and estimates it 
would provide 13% of total SAS busi 
ness in both directions on the route 
British Overseas Airways Corp. and 
Lufthansa German Airlines have au 
thority to fly the polar but 
neither plans to begin service for at 


route, 


least another vear. 

“Too much competition,” a Luft- 
hansa spokesman told Aviation WEEK. 
Ihe German carrier plans to concen- 
trate on its service to New York 

BOAC won't do anvthing about the 
polar route at least until it completes 
its Britannia equipment program 

Air lrance, more than 
anxious to reccive authority to serve the 
Negotiations for an agreement 
broken off temporarily, are ex 


however, is 


route 


hay 4 


Schedule Rule Attacked as 


By L. L. Doty 


Washington—Civil  <Acronautics 
Roard’s realistic scheduling regulation 
which went into effect last September 
over airline industry objections, is again 
drawing bitter protests from the carriers 
who are labeling the ruling “unwork 
ble and vague.” 

In a petition to the Board for recon 
ideration of the regulation, the An 
l'ransport Assn. representing the U.S 
uirline industry warned the 
ould result in “loose scheduling prac 
and the carricrs to 
base their scheduled flight times on th« 
worst possible weather conditions that 


regulation 


tices’ could cause 


can be anticipated during am 


period 


In l 


lines asked the 


given 


filing, American Air 
Board to reconsider, ™ 
peal modify the ruling 
American called the regulation “invalid 
and claimed that 
formance is impossible.” 


scparate 
amend or 


“regular on-tin pel 


Ruling’s Yardstick 
] 


The controversial ruling is designed 
to tighten scheduling practices of th« 
airlines by making it a criminal offensc¢ 
to fail to operate flights within 15 min 
utes of published schedules at least 
75% of the time in any three calendar 
months. The ruling was adopted last 
August following the issuance of a CAB 
draft release in April, 1956. 

ATA has charged that the ruling, a 
new part of the Board’s economic regu 
lations, is entirely different in context 
from the original draft release. It said 
that, because of the complexity of the 
issues raised by the draft release, the 
Board was requested to conduct a full 
evidentiarv hearing on the subject and 
added 


“This the Board declined to do, al- 
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did hear oral 


1956.” 


though it 
Sept 26 

American also said the draft 
differed from the final ruling and called 


argument on 


release 


the adoption of the regulation a “sur 
prise” since almost one vear had elapsed 
since arguments on the draft releas¢ 
were held 


Chief Objections 


Here are the chief objections to th« 
regulation 

e Impossibility of on-time perform 
American said in its petition for 
that it “is physically 
impossible for an airline to operate its 
aircraft so that, on a particular sched 
ule, every flight will depart and arriv« 
at a predetermined time.” The carrier 
said variations in winds, weather, trafh« 


ance 
reconsideration 


ind mechanical delavs cause any 
flight to operate differently on a given 
from dav to day. 

e Industry agreement on_ schedules. 
American said the regulation has shown 
progress the carriers had made towards 
an industry agreement which would 
have improved the schedule problem 
It added that, because of the threat of 
criminal sanctions inherent in the rul 


given 


schedule 


ing, carriers will be discouraged from 
taking any further toward self 
improvement of schedules for fear of 
imphed “admissions.” 

e Regulation invalid. American charged 
that the regulation exceeds the Board's 
power under the Civil Aeronautics Act 
It added that conditions affecting 
schedules throughout the country ar 
so various that “no single test . . 
reasonably apply to all of them.” 
e Opposition to terminal-to-terminal 
clapsed time requirement of the regu 
lation. The new regulation requires 
that the total block-to-block times on 
terminal-to-terminal operations 


steps 


can 


must 



































pected to resume im the near future 
(AW Jan. 6, p. 43). French dissatisfac- 
with their trafic rights position 
caused some uncertainty as to whether 
Pan American allowed to 
bring its initial polar flights into Paris 
Civil Acronautics Board, last 
July received Presidential approval of it 
decision to award the Pan 
American IWA optimistic 
about the market potential 
The 79,000-passenger annual 
estimated bv Pan American as the 1957 
total potential of the West Coast 
Furope market was suspected by thi 
Board of being conserva 
ransatlantic passenger trafh 
from the West Coast, the Board 
pointed out, has increased at a greater 
than IWA (20 


American (25 forecast 


tion 
would be 
whi h 


routes to 


and was 


trafhe 


“somewhat 


tive.” 


growth rate cither 


or Pan 


‘Unworkable’ 


minutes of scheduled 
flights for each 


fall within 15 
times on 75 of the 
separate schedule. The ruling also ap 
phies to all flight segments. American 
pointed out that this part of the rul- 
ing suggests that cach separate segment 
could be operated within the 75 rule 
but that terminal-to-terminal opera- 
tions could feasibly violate the rule. 
lor examplc operation on each seg- 
ment of a five-segment schedule could 
be five minutes slower 


time—well within the 


than published 
toler- 
but the total operation on a ter- 


25 


15 minutes 
ance 
minal-to-terminal 
minutes 
e Application of regulation to thire« 


basis would be 


behind scheduled time 


month perio ATA wants the stand- 
ird testing period to be twice annually 
to conform with normal airline prac- 


tice of changing schedules in the spring 


and fall. The association said the regu- 


lation requirement that calls for a 1 

view and revision of schedules at the 
end of each month for every thre« 
month period “is completely unrealis- 
tic and unreasonable 


‘Good Faith Information’ 
American 


In its emph 
sized that the problem involved in th 
case 1s “that of assuring that the trav 
ing public is given information as t 
the probable arrival 
times of aircraft 
accurate and not misleading within th« 
practical limitations imposed by th 
peculiar operating conditions of thi 
industry.’ 


petition 


de partur 


reasonabh 


and 
which is 


It added that the airline indust: 
gives the public “good faith inform 
tion” as to when the airlines are “at 
tempting” to operate flights. American 


said that 
flight is 
clements 


the on-time operation of each 
always “at the. mercy of 
ind of chance” and that the 


43 








» Bea + Sih 
i ri ee ae 
Ma +. « kis 
a * . 
_—_" 


3; 











iecrapt Cororation 


PENNSYLVANIA 





Vertol 44 flies 

19 passengers 

or 2 tons of cargo 
to offshore rigs 


Carry 19 hefty passengers (200 pounds 
each) in roomy comfort 46 miles out and 
46 miles back—or 12 passengers 187 
miles out and 187 miles back—in your 
Vertol 44, and you'll still have fuel 
reserve for 20 minutes of cruising flight. 


Watertight fuselage construction and 
new lightweight flotation gear assure 
you of the highest standards of safety. 


Vertol’s tandem rotor design provides a 
cabin 50% larger than any other com- 
mercial helicopter. This means more 
passengers or more cargo on every 
flight. Because of the fore and aft lifting 
forces, you have no load placement 
problems with the Vertol 44. Thus you 
can do away with ballasting and time 
lost in precise center of gravity compu- 
tations. 





When land or sea transport is a problem, 
move your pipe, pumps, compressors, 
motors and rig segments by Vertol 44. 
As a flying crane it holds bulky or odd- 
shaped cargo suspended beneath the 
fuselage in safety at good cruising speed. 


The Vertol 44 Work Horse may be the 
useful and economical tool you need in 
offshore or exploratory operations. 
Details available on request to: 


Customer Relations Manager 
Vertol Aircraft Corporation 
Morton, Pennsylvania 


Tandem rotor design enhances safe operation from small 
platforms even under crosswind conditions and in gusts. 
Note whitecaps whipped up by 30-knot wind. 











require any flight 
t the time publicized 


government cannot 
ictually to me 
in schedules 

Ihe airline said “government regu 
lation cannot deal with performance 
deal with prediction of 
performance.’ 

It added that, even 
peciic minute of scheduled 
are published by the airlines, 
one understands what it means is that 
the carrier is predicting that the air 
raft will depart or arrive at approxi- 
mately that time.” 

Ihe airline admitted that it 
often be possible to predict arrivals and 
departures with a high degree of ac 
curacy if the prediction were made im 
mediately prior to each departure. It 
said, however, that schedules are pub 
lished long in advance because the pub 
lic needs to know operating times, days 


it can only 
though — th« 
flights 
“every 


would 


nd often weeks in advance 

The ir Transport Assn. warned in 
its petition for reconsideration that the 
irbitrariness, vagueness and uncer 
tainty of the regulation” would 
many carriers to adopt a “play-it-safe”’ 
tvpe of scheduling or a system whereb 
chedules stretched out to 
accommodate the slowest type of trp 

In such cases, the ATA said, cat 
stand convicted out of 
their own mouths” since the rule pro 
vides that the regulation “shall not be 
as authorizing schedules so 
uneconomical or 


force 
would be 


riers “‘would 


construed 
slow as to constitute 
inefhcient management.” 


= 
Hughes Stock Plan 
Proposed by Examiner 

Washington—Kstablishment of  vot- 
ing trust for stock held by Howard 
Hughes in the Atlas Corp. to prevent 
possible dual control of ‘Trans World 
Airlines and Northeast Airlines has 
been recommended by Civil Aeronau 
tics Board Examiner Paul N. Pfeiffer 

If the initial decision is approved by 
the Board, investigation of the Hughes 
IW A-Atlas-Northeast possible common 
control case will be brought to a close 

In his conclusions, Pfeiffer noted that 
the onlv remedy stringent than 
the proposed voting trust procedure 
would be an order requiring Hughes to 
ell his Atlas shares. He said the 
“psvchological impact’ on Wall Street 
of the disposal of Hughes holdings 
amounting to 10% of the outstanding 
Atlas stock could cause losses to “thou 
sands of small Atlas stockholders.” 

If the recommendation is accepted 
bv the Board, Hughes would be _per- 
mitted to retain his stock in Atlas 
which holds a 51% interest in North 
cast, but a trustee designated by the 
Board would vote the stock. Hughes 
also controls 77.6% of ‘TWA stock 
through his Hughes Tool interests 


mor;re 
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Tipton Outlines Airline Proposal 
To Curb Operation of MATS 


By Ford Eastman 


Washington—Stuart G. Tipton, Ai 
l'ransport Assn. president, presented a 
nine-point program last week which he 
said would strengthen both the 
tion of U. S. airlines and fulfill national 
defense airlift needs 

In testimony before the Subcommit 
tee on Military Operations of the Hous« 
Operations Committec 


posi 


Government 
lipton said airlines should receiv 
much share of trafic now cal 
ried by the Military An 
Service. This, he 

the funds airlines need to 
ind increase their fleet which, in turn 
urlift ca 


pres¢ nted 


greate! 
It insport 
would 


said, provide 


modernize 
increase the nation’s 
Similar testimony was 
John P Dov 
> 


: 
Association executive direc 


would 
pacit) 
by Gen 
Airlines 
on behalf of the 
Carriers 
Following is ‘Tipton’s pro 
in effect calls for all muilit 
to be 


Independent 
tor 


: 
nation’s supplemental 


peacetime Car§rice 
lines 

e Military 
should be 
Department. 

e Wartime requirement for civil com 
mercial operations, both domestic and 
determined by 
Board or its 
with the 


wartime airlift 
determined bv the 


requiremec nt 


D« fens¢ 


international, should b« 
the Civil Aeronautics 
chairman after consultation 
State Department. 

e Above two requirements should b« 
combined and the total civil air carrier 
capability against the 
bined national requirement 
Subtracting the 
from the total national requirement, hi 
said, would permit the calculation of 
the airlift deficit which cannot be pro 
duced by the airlines 
e Military aircraft in 
tity to meet the 
tained by the Air Force. 

© Peacetime military airlift requirements 
should be determined by the Defens« 
Department and forecast as far into the 
future as practical. 

e Civil air carrier industry should b« 
invited to move this traffic in its own 
aircraft—either in common carriage on 
the scheduled airlines or by contract 

e If the procedure followed in the above 
step results in all of the peacetime mili 
tarv trafic being accommodated, th« 
militarv aircraft in MATS 
fleet should be maintained in 
tion of constant readines 

elf the procedure leaves some of the 
military peacetime requirement unac 
commodated, the Air Force should make 
available enough of the MATS fleet for 


measured com- 
wartime 


total civil capabilits 


sufficient 
should be r 


qu inl 


deficit 


tr insport 
1 condi 


icasc to ypcra 


' bes 
of moving 
eln the event thia 
fail to produ 


pceacctim«¢ mil 


pos 


: 


lorce could 
PTAln 
time sel 
Lhe 
the Air For 
ling groups 
rogram, CCI 
MATS traff 
Dovk id 


ould 


Th h rl 
with witnesses 
CAB 


] ; 
schedules 


; 


partment 


| orce 





Challenge by Aeroflot 


Washington—Air Transport Assn. Pres 
ident Stuart G 
that Aeroflot, the Soviet state-owned air 
line, is visibly preparing to challenge the 
of U.S, 


national flag carriers 


lipton warned last week 


supremacy domestic and inter 
Russia's long-range 
planning in this field was reported by 
Aviation Week on July 9, 1956 (page 26) 

Tipton told the 
Subcommittee on 


Government 
Operations Military 
Affairs that an effective Russian civil air 
transport organization such as the Soviet 


House 


Union is building will provide the coun 
try with essential military strength, stimu 
late internal economic development and 
facilitate economic penetration. He said 
it also will serve as a vehicle for political 
influence and act as an effective propa 
ganda weapon. 

Phe 400 jet and turboprop airliners on 
order by U.S. 
provide an annual airlift capacity of an 
estimated 8.4 billion ton-miles in normal 
1961 national 
emergency conditions, he said, the fleet 
than 


ton-miles of airlift annually 


airlines, Tipton said, will 


operations by Under 


could provide more nine billion 














beyond 
push-button 
warfare ! 


This Talos launching from the RCA Defense System on Dec. 13, 1957, resulted in direct hit on distant drone plane. 


The RCA Talos Defense System is the first completely 
automatic land-based system for launching and guiding 
missiles, and utilizes the Talos Missile developed by 
the Applied Physics Laboratory and produced by 
Bendix. The Defense Unit receives target signals from 
remote outposts, analyzes them with regard to number 
of attackers, location, course and speed. Next, com- 
puters determine the logical points of interception, 
order the missiles loaded on launchers, guide them at 
supersonic speed to the vicinity of the target, after 


INOS 


which the missiles ‘‘lock’’ on the target and close in 
for its destruction. All without even the touch of a 
button! The RCA Talos Defense System, with its 
electronic equipment and guidance systems, was 
designed, developed and built by RCA as prime 
contractor, aided by many subcontractors. It was 
turned over to the U. S. Army on October 15, 1957, 
and is a missile milestone, exemplifying the continuing 
determination of American enterprise to secure peace 
with honor and justice. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 


CAMDEN, N. J. 





SHORTLINES 





> American Airlines has added new 
urfreighter service between Philadel 
phia and Los Angeles using Douglas 
DC-6As. Scheduled Philadelphia de 
parture is 9:15 A. M. EST Monday 
through Saturday, with stops in New 
irk, Buftalo and Chicago. Arrival in 
Lo Angeles l scheduled for 2 10 
P.M. PST. The return flight will have 
in 11:30 P. M. PSI departure, stopping 
it St. Louis, Chicago and Cincinnati 
ind arriving at Philadelphia at 5:3¢ 


P. M. EST 


> Continental Air Lines will increas« 
its credit card service first begun two 
ind a half vears ago. ‘The airline savs 
credit card holders have proved to be 
top credit risks, with company records 
showing less than ] of gross sales 
being delinquent or uncollectable. ‘The 
Continental plan allows the traveler 
to phone his reservation to the ticket 
igent and receive the tickets by mail 
> North Central Airlines closed 1957 
by carrving 45% more passengers in 
December than during the same period 
of 1956. ‘The airline carried 51,750 
passengers during the month as com 
pared with 35,740 during December, 
1956. ‘Phe airline also flew 807,100 
scheduled miles in December, an in 
crease of 38% over December, 1956 
North Central will celebrate 10 vears of 
scheduled services on Feb. 24. 


> Ozark Air Lines set a new December 
passenger record for itself by fiving 
29,203 passengers. The new record is 
10,051 passengers greater than the 
December high set in 1956 when 
Ozark carried 19,152 passengers 
> Sud Aviation is planning a new $2.7 
million plant at its amain facility near 
l'oulouse to increase production of the 
Caravelle jet airliner to a possible seven 
per month. The company says the new 
plant should be completed by the end 
of 1958—shortly after the first two pro 
duction Caravelles roll off the assembly 
lines. The plant will be integrated into 
the main facility by mid-1959, when 
four Caravelles will be coming off the 
present production lines. Current 
orders for the Caravelle stand at 20, 
with options for an additional 34 


> T'rans-Canada Airlines plans to con 
struct a turbine aircraft overhaul and 
maintenance base at Montreal's Dorval 
Airport. The new base will cost ap 
proximately $20 million and contain 
600,000 sq. ft. ‘The two story building 
will include an overhaul hangar, a 
maintenance hangar, offices and stores 
facilities. 
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AIRLINE OBSERVER 


> White House support of Pan American World Air 
rights in Portland and Seattle on the transpacifi 
ippears to have been rebuffed for the third time in 
Acronautics Board. Washington observers beli 

reafhrmed its original recommendation that PanAm 
trafh 


( 


in the Transpacific Renewal ¢ 
President Eisenhower approved the latest Board 1 
but on Sept. 3 announced that he would hold | 
rarv abevance and ash the Board to1 
of recent trafic increas between the 
| th 


} 


Occasions, | l enhower S reverses 
land and Seattle traffic rights and eacl 
abevance pending a CAB review 


> Ansett Australian ‘National Airways says it will purchase four Vickers 
Viscount 810 turboprop transports. Managing Director R. M. Ansett will 
fly to London to complete the details of the transaction. The purchase will 
involve the delivery of three aircraft in the last quarter of 1958 and one in 
January, 1959. 


> Breach between U.S. airlines and foreign carrict ith 
despite feeling in U.S. circles that the State Department h 
generous in granting trafic rights to foreign operator 

of foreign airline officials are charging that bilate 

bogged down and delaved because the U.S. has be 
opening U.S. cities to the foreign carriers. Latest 

and the U.S. in current bilateral talks (AW Jan. 6, p 
French denouncement of the 1946 bilateral agreemer 


countries 


> British Overseas Airways Corp. is temporarily canceling one of its flights 
between London and the Far East while anti-icing modifications are made 
on the air intakes of its fleet of 15 Britannia 102 turboprop transports. 
Modification program calls for a one-by-one removal of the aircraft from 
scheduled service. 


> Capital Airlines has adopted a program designed to counteract effect 

turboprop noise on the ears of ground personnel. The airline is conducting 
a continuing study to determine whether the whine of the engines has a 
damaging effect upon the hearing of personnel assigned to areas within 
range of the Viscount engines. Meanwhile, the airline has issued earplug 
to personnel who work a medium distance from the planes and an earmuff 


tvpe of protector to people working close to the planes 


> Ruling permitting the exchange of air transportation for advertising goods 
and services by local service and territorial airlines has been extended by the 
Civil Aeronautics Board until next Jan. 1. A petition by the carriers through 
the Air Trafhe Conference to expand the ruling to permit the use of trans- 
portation by contest winners sponsored by the advertisers was denied by the 


Board. 


> National Airlines has been recommended by the Civil Aeronautics But 
Counsel for the Buffalo-Miami route in lieu of Capital Airlines, original] 
recommended for the route. In November, Bureau Counsel withdrew 
Capital recommendation but explained that the Capital service would 
meet the demands of public convenience and necessity should it be 
lished within “the reasonably near future” that the airline could prov 
adequate competitive service over the proposed route 


> Watch for mounting criticism in financial circles of Civil Aeronautics 
Board tactics in establishing a need for a fare increase. Chief targets will be 
CAB concept that passenger fares should be determined on the basis of rate 
of return on depreciated assets and the inclusion of capital gains on the 
sale of aircraft in determining fair earnings. Investment Bankers Associa- 
tion of America already has recommended that President Eisenhower 
appoint a highly qualified person to review the Civil Acronautics Act and 
CAB procedures. 











Rugged Design—Proven by Official 


WHY T98 IS BEST 


= 


AXIAL-FLOW COMPRESSOR—10 
stages (first stage and inlet guide 
vanes shrouded)—small, compact, 
advanced design with one-piece steel 


construction for last eight stages of 


rotor hub assures ruggedness plus 


maximum operating efficiency 


are 


SHORT, SMALL DIAMETER AN- 
NULAR COMBUSTOR—provides 
high burner efficiency, proven altitude 
re-start ability, longer life . looked 
“like new”’ after model testing 





ANTI-ICED INLET STRUTS use air 
bled from compressor, permit flight 
under severe weather conditions. 


_~ #@ ha 


T58 FLIGHT TEST PROGRAM began in January 1957 in 
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GAS GENERATOR TURBINE—2 
stage axial-flow design with short 
chord buckets cuts turbine weight yet 


retains durability. 


ADVANCED HYDROMECHANICAL 
CONTROL—provides operational 


simplicity, good performance, safety 
and reliability. 


Sikorsky HSS-1 (left), was recently extended to 


Vertol H-21D (center) and will include the Kaman HU2K-1 (right). Comprehensive flight, rotor and cell 
tests have already proven the engine’s performance, reliability, control stability and power-splitting ability. 









MAIN REDUCTION GEAR—com- 
pact, 75-lb gear box reduces power 
turbine speed to nominal 6000 rpm 
. .. power can be extracted from front 
or rear in any of three positions. 


FREE POWER TURBINE—single- 
stage, axial-flow power turbine is me- 
chanically independent of gas genera- 
tor ... together with advanced con- 
trol system, this arrangement permits 
helicopter rotor to operate at best 
speeds for climb, cruise or hover. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





150-Hour Test—is one more reason... 


FOR HELICOPTERS 































Exacting Endurance Test Program Proves Out- 
standing Durability of General Electric’s T58 


Official 150-hour Model Test results accepted by the 
Navy’s Bureau of Aeronautics prove that General Electric’s 
T58 engine offers helicopters not only extraordinary per- 
formance and operating advantages, but also outstanding 
durability and ruggedness. 


DURABILITY OF THE T58 engine design was thoroughly 
proved during the 150 hours of rigorous testing, more 
severe than actual flight conditions. T58 official test 
results exceeded all performance guarantees. For example, 
the T58 produced 1065 military hp, compared to the 
guaranteed 1024 military horsepower. Normal rated SHP, 
guaranteed at 875 hp, was increased to 920 hp. Both 
military and normal rated SFC guarantees were bettered. 


RUGGEDNESS OF THE T58 engine design was proved hy its 
exceptional performance under the severe accelerating and 
decelerating, stops and starts, loads and overloads. Offi- 
cial test results show: 
@ All required 75 starts exceeded specification guarantees. 
Typical acceleration time to idle speed bettered guarantee 
by over 40%. 
@ All engine throttle burst times were well within guaran- 
tee limits. Acceleration times from idle to 100% power 
were four times better than guarantee. 


ADVANCED AERODYNAMIC DESIGN. Engine cut away 
at left shows the advanced design features that make 
possible the T58’s exceptional performance and rugged- 
ness .. . features that truly promise new levels of military 
and commercial usefulness for helicopters. 

For more information about the T58: call your local 
G-E Aviation and Defense Industries Sales Office, or 
write General Electric Company, Section 233-10, Sche- 
nectady 5, N. Y. 


AERONAUTICAL ENGINEERING 


AREA-RULED FUSELAGE and conical camber especially developed for thin straight wings are incorporated in T-38 aerodynamics. 


Light Turbojets Save Weight on T-38 


INDIVIDUAL CANOPIES and windshields are fitted to both cockpits. Using detailed 


mock-up. Northrop test pilots demonstrate built-in steps which obviate need for ladders. 


50 


New family of Fairchild and General 
Electric high thrust-to-weight-ratio tut 
bojets provided Northrop Aircraft engi 
neers with the keystone in planning 
their T-38 supersonic basic trainer as 
a design concept that would provide 
mission capability equal to more con 
ventional designs with major savings in 
development and procurement costs 

r'-38 was designed as a result of 
parametric studies conducted during 
the summer of 1955 by Headquarters, 
\ir Research and Development Com 
mand, for an economical supersoni 
trainer to replace the Lockheed ‘T-33 
Northrop ilso feels that some of the 
criteria established for the ‘T-38—sim 
plicitv, maintainability, producibilit 
will make the airplane attractive 
dollar-short western allies. Compam 

impaigning in a number of friendh 
foreign countries with a_ lightweight 
interceptor version of the I-38, offer 
ing production licenses 


Cost Savings 


Northrop points out that its studic 
of operating the I-38 and conversions 
of existing comparable performance 
fighters indicate that Air Force would 
save $700 million in_ procurement 
maintenance and operating costs in 
five-year period, using 1,000 airplanes 
to conduct its basic training mission 
Comparable airplanes, in mission capa 
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bility, would be roughly twice the size 
and weight of the T-38, the company 
States. 

In developing the T-38 design, Nor- 
throp engineers gave maintainability 
aspects special consideration in all pri 
mary inputs to the overall configura 
tion and emphasized them on an equal 
basis with performance, according to 
Welko E. Gasich, Chief Weapon Sys 
tem Development Engineer, Northrop 
Division, Hawthorne, Calif. ‘Tooling 
and manufacturing personnel were 
brought into the preliminary design 
stages to assure application of modern 
producibilitvy methods, he noted 


Structural Detail 


lo fulfill objectives of minimum 
weight, maximum use is planned of 
machined and or chemically milled 
skins, sandwich construction and elimi 
nation of unnecessary structural splices 
Specified design criteria were examined 
critically to avoid unnecessary conserva- 
tism in loading, rigidity, smoothness 
and deflection requirements, he stated 

Net result was that the T-38 evolved 


as a 10,900-lb. gross weight airplane, 


INSTRUCTOR SITS 10 in. higher than student. All controls and switches are located ahead of occupants’ normal elbow position. Com- 
munications, navigation and instrument landing system equipment, in nose, are installed to meet go-no go, remove-and-replace concepts. 
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2 as ert. 
ENGINES ARE LOCATED side-by-side in broad aft fuselage. All fuel is stowed aft of cock- 


pits, permitting use of thin airfoil. Cockpit width is 30 in. between seat rails. 
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Typical New Departure jet engine, 
auxiliary turbine and accessory bearings. 


PERFORMANCE PROVED...IN THE AIR! 


New records are continually being piled up by America’s many 

types of ultra-fast, high-flying jet aircraft. And these records provide 
strong testimony as to the reliability of the vitally important 
bearings— New Departure ball bearings such as the turbine 

mainshaft and accessory bearings developed through New Departure’s 
extensive Aircraft Bearing Research Program. 


And looking ahead to the even more powerful and faster 
aircraft yet to fly, New Departure is developing ball bearings 


to help make their flight success complete. 


EPARTURE 
DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING AOLLS L/KE A BALL 
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WIDE TRACK and tread of tricycle landing gear is designed to provide easy ground handling 


ind good stability. Cockpits are placed far ahead of wings for good visibility. 


with approximately 5,000 Ib. consisting 
of airframe weight. If a conventional 
design approach had been followed, 
using a single large thrust turbojet in 
place of two lightweight engines, the 
tirplane would have weighed approxi 
mately 17,000 Ib. and would have re 
quired a 7,000 Ib. thrust engine, Gasich 


said 


T-38 Dimensions 


1-38 measures 42 ft. 8 in. long, has 
25 ft. 3 in. span, is 11 ft. 11 in. high 
nd has gross wing area of 170 sq. ft 

Basic design 1s a low wing of medium 
weep, with all-movable horizontal tail 
under the wing chord plane to provide 
lesired stability and control character 
IsTtICS 

The two General Electric J85 or Fai 
child J83 (see p. 67) lightweight tu 
iets. fitted with afterburners, are in the 
ft fuselage 

All fuel is carried in the fuselage cen 
ter section behind the cockpits. There 
ire two independent fuel svstems, onc 
for each engine uel for the nght 
engine is carried in the forward tank, 
fucl for the left engine is supplied by 
the center and aft tanks. Fuel pressure 
to the engines is provided by submerged 
clectrical pumps without requirement 
rol pilot ittention§ or 
quencing 

Pilot can use cross feed in case of 
engine or other malfunction. Fuel 
nkage is placed so that there is 
enough hydraulic head to provide fucl 
for an afterburner takeoff should the 
boost pumps go out, Gasich noted. 

Electrical power is supplied by two 
8 kva. variable frequency alternators, 
one operated by each engine, the two 
systems functioning independently, and 
under normal conditions each carries 
approximately half the load. Automatic 
switchover is provided in event of fail 
re of a unit. 

I-38 design eliminates use of a ram 


automatic s« 
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air turbine for emergency hydraulic and 
electric power. Instead, there are two 
independent hydraulic and electrical 
systems, each powered by one of the 
two engines 

lor ease of maintenance an overhead 
track and dolly is in each engine bay. 
Engine-driven accessories are mounted 
on the airframe and are driven by a 
jack shaft from the engine gear box, this 
rangement designed to permit engine 
removal with minimum number of 
disconnects 

Engines are started using a cartridg« 
svstem on the left engine 
is started using left engine 
ur bleed 


lo prov ick 


right engine 


NN pressor 


imple working space in 
the engine bavs, the fuselage afterbod\ 


can be removed bv unfastening four 
bolt Contrary to normal practic 
the afterbodv is so split that the vertical 
tail remains in place on the fuselage, 
when the after section is displaced 
Northrop estimates that this feature 
provided a weight saving of 100 Ib 
over more conventional method and in 
addition makes mating of the fuselage 


simpler in high winds 


Hinged Windshield 


\ccessibility to the instrument panel 
is provided by hinging the windshield 
at the forward edge allowing freedom 
of movement behind the panel 

Wind tunnel tests indicate that the 
I-38 has excellent lift characteristics 
with lift coefficient increasing with 
angle of attack well bevond the stall, 
Adequate aileron con 
trol is maintained at angles up to 30 
deg., permitting use of ailerons for spin 


Gasich claimed 


TOCOVCTS 

Tunnel tests show that longitudinal 
stability 
proached and stays favorable consider 
ably beyond the stall. The airplane can 
be landed with one aileron inoperative, 
according to Gasich 


increases as the stall is ap 











for complete 
testing of 
aircraft components 


Write for book: 
“How Aetco can help you.” 


AIRCRAFT EQUIPMENT 


TESTING COMPANY 
1806-12 FLEET STREET 
BALTIMORE 31, MD. 


WASHINGTON, D. C. OFFICE 

FRED ISRAEL 

500 Walker Bidg., 734 15th St.. N.W 

EXecutive 3-599! 

America’s First Independent 

Aircraft Testing Laboratory 
Hydraulic, pneumatic, electric (400 
cycle, AC-DC) and mechanical 


IN FLIGHT TESTING! 
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FLYING ARROWS loop nine Mk. 6 Hawker Hunters. At last Farnborough show, team based 12 aircraft at nearby field to put nine in air. 


RAF Team Maintains Operational Status 


North Weald, England—Britain’s 
Roval Air Force klving Arrows, first of 
th 


e world’s military acrobatic teams te 


FIFTH aircraft adds difficulty since one pilot must always form on plane other than leader. 


54 


flv five aircraft in full formation §s« 
quence, not only perform at European 
ur displavs but simultancously perform 
n operational role in British air de 
fons¢ 

At last September's Farnborough ait 
how (AW Sept p. 26), the RAI 


team improved upon its five-aircraft feat 


by rolling and looping nine Mk. ¢ 
Hawker Hunters in a_ crowd-pleasing 
low-altitude demonstration 

Squadron No. 111 has no more pilots 
or aircraft than anv other RAF fighter 
squadron, and team members are picked 
from among the pilots serving an opera 
tional tour with the unit 


Not Privileged 


Only major concession that the 
squadron makes to its acrobatic assign 
ment is that its 16 Mk. 6 Hawker 
Ilunter jets are painted black rather 
than the usual RAF brown and green 

Squadron Leader Roger Topp, com 
manding officer and team leader, esti 
mates that the squadron maintains a 


AVIATION WEEK, January 13, 1958 











75% operational efficiency even dur 
ing the summer months when the team 

performing at numerous air shows. It 
is not uncommon for a team member to 
fly an operational mission on his third 
flight of the day after two practice ses 
ions of aerial acrobatics. 

Customarily, Fighter Command 
passes the honor of providing the RAI 
acrobatic team to a different squadron 
cach vear. But in 1958, for the first 
time, No. 11] squadron will supply the 
team for the second vear running 

Roval Air Force believes the fact that 
the Flying Arrows are part of an opera- 

mal unit emphasizes, more than any- 
thing else, that precision fiving of very 
high quality is the expected standard 
in Roval Air Force fighter units 

Air Marshal Sir Thomas G. Pike, Air 
Officer Commanding-in-Chief, Fighter 
Command, up Roval Air 
thinking on the team’s role this way 
“From time to time, various squadrons 
are selected to represent Fighter Com 
mand in displays at home and abroad, 
so that the public may see for them 
selves the standard and ability of the 
fighters they have bought for their de 

This vear No. 111 squadron has 
been selected for this dutv, and al 
though their show is spectacular, this 
high standard has not been achieved at 
the expense of normal training. These 
ire fighter pilots—not stunt per 
formers 


No Official Name 
Actually, the Roval Air 


official name. It’s also been 
tagged the “Black Hunters” and the 
“Treble One” unit, a designation Sqdn. 
Ldr. Topp likes since he feels any team 
bouquets should go to the whole squad- 
ron. But the Flying Arrow label pinned 
on by the French at the Paris air show 
has tended to stick unofficiallh 

The present team is not the first RAI 

im to use urcraft. The Vam: ere 

im of No. 54 squadron appeared with 
it the 1950 Farnborough display 
the Flving Arrows are the first to 
roduce the on a permanent, 
international with high 


sums lb orce 


fensc 


men 


Force team 


has no 


hve 


But 
int idea 
basis speed 
swept wing jet aircraft 
Reason behind th« 
sentially a competitive one. The Euro 
pean teams of nationalities 
often find themselves fiving in the same 
iir Shows in unofficial but quite serious 
competition (AW June 17, p. 50) 
“No one has any difficulty impressing 
1 crowd if vou are the onlv team there,” 
lopp points out. But the urge in the 
competitive European situation is to 
provide something just a little better 
than the other fellow 
Basically, all any team can do is 
loop and roll,” the RAF leader notes. 
Aside from that, you move your air 
raft around the leader to make differ 
nt shapes. With five, you can make 


use of five 1S cs 


Various 


TAKEOFF is in a modified fork formation with No. 2 and 3 ships set wide and behind 
leader. Leader holds takeoff rpm. to 7,850, compared to 8,100 top of Hunter’s Avon. 


ARROW formation (above) is made with No. 


five formation (below) resembles the five of clubs. Team roster currently consists of 10 pilots 


3 and 5 to left, No. 2 and 4 to right. Card 





ground speed & drift angle 
any time, anywhere, any weather 


One look and the pilot KNOWS. In a glance 
he reads actual ground speed and drift angle, 
displayed on his flight panel — automatically 
and continuously 

The system operates entirely without 
ground aid or celestial fix 

RADAN is the result of GPL’s harnessing 
of Doppler for air navigation—an achievement 
comparable in magnitude to the breaking of 
the sound barrier 


. and now for everyone 


The wraps are off RADAN! The civilian coun- 
terpart of GPL’s famous military Doppler auto-navi- 
gators, is ready and available now — for anyone and 
everyone! 

RADAN Systems have behind them millions of 
miles of experience in transcontinental, oceanic and 
polar flights . . . save precious time and fuel . . . pro- 
vide a priceless margin of safety. 

@ RADAN — accurate: within 1% for ground speed, 
within 2° for drift angle 

@ RADAN — small: 4.4 cu. ft.—light: 89 lbs. 

@ RADAN — operates without ground or celestial aids 

@ RADAN — virtually maintenance-free 


ENGINEERS — GPL achievements have opened up some unusua 


Now in quantity production, RADAN Systems 
are manufactured by GPL, who developed and is the 
nation’s leading producer of Doppler air navigation 
systems. Address inquiries to: General Precision 
Laboratory Incorporated, Pleasantville, New York. 


GpL. 


evelopment opport Send resumé to Per 











s noboc n make with four.’ 

The British performance is built 
round this philosophy and is designed 
to show the team in planform as fre 
quently as possible. For the same rea 
son, it is a performance plotted to keep 
them close to the crowd at all times 

When the pilots of No. 111 roll out 
for their basic display, they have ahead 
f them a 10-min. show which includes 
nine maneuvers. It is not extreme for 
the Flving Arrows to fly three shows a 
day; team members wear G-suits be 
cause they find it less tiring. Tcam 
leader Topp also finds a G-suit an ad- 
vantage for another reason. Experience 
with it enables him to do some “‘seat 
of the pants” flying instead of working 

mstantly by the G-meter 

Maximum pulled during the team’s 
performance is 34-4Gs, reached during 
the bomb burst. To avoid bobbling in 
formation, the Arrows seldom pull less 
than 1G in order to maintain § back 
pressure on the stick. Top speed is 400 
kt. and minimum speed, 150 kt. 

The Avon RA.28s are rated at 10,000 
lb. thrust. Setting during maneuvers 
ifter takeoff averages 7,000 rpm., vary 
ing slightly, depending on temperature 
nd altitude, and occasionally is cased 
back during rolls 

Takeoff is in a modified fork forma 
tion with No. 2 and 3 ships set wide 
nd slightly behind the leader. Num ROLLING in basic box formation, the Flying Arrows prepare to shift to . . . 
bers + and 5 are behind them, wide of 
the leader but on the inside of No. 2 
ind 3. ‘Topp holds takeoff rpm. of the 
lead aircraft to 7,850, compared to the 
5.100 top for the Hunter’s Avon 

“Box, go,” Topp calls as soon as 
wheels are up. All of the unit's radio 
commands identify the type of forma- 
tion coming up, with “go” as the opera 
tive word. The diamond box is the 
basic unit of the five-ship team 

In this, the No. 2 and No. 3 wing- 
men are two feet below the leader with 
one-half their swept wing overlapped 
on his wingtip. The center man, No. 4, 
flies 8-10 ft. below the leader with his 
nose just overlapping No. 1's jet pip« 
No. 5 is 4-5 ft. below the center aircraft 
with his nose overlapping the tailpipe 
of the aircraft above him. 

In this formation, the Flying Arrows 
sweep back across the field, banking to 
present as much of a plan view as pos- 
sible, and shifting at an altitude of 500 
ft. to a half-swan with No. 2 and 3 
dropping back to fly wing on No. 4, 
who together with No. 5 holds his posi- 
tion. The team then loops in that 
formation, coming across the runwa\ 
it as close to a right-angle as possible 
without going over the crowd. 

Commencing another loop, the unit 
shifts to a cross as its nose comes up 
+5 deg. above the horizon. In this for 
mation, the wingmen are line-abreast 


with the center aircraft. Going over 
the top of the loop at about 6.000 ft.. HALF SWAN, with No. 2 and 3 dropping back to fly wing on No. 4, who holds on, No. 5 
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If your problem calls for 


MISSILE GROUND SUPPORT 





Link’s Design, Engineering and Production Abilities 
Provide the Answer 


Link’s capabilities in the field of electronic ground 
support have been established through the actual de- 
sign and manufacture of precise electronic units de- 
livered to satisfied customers. 

Link’s production methods are geared to manu- 
facture electronic equipment to the most exacting 
specifications. Unique inspection techniques insure 
the highest standards of quality in every unit, large 
or small, that leaves Link’s modern plants. 

Alert management, experienced engineering and 
production personnel, and multiple research and de- 


velopment facilities qualify Link to work for you. 
Link’s capabilities include the development and pro- 
duction of such diverse electronic equipment as: 

* Missile Training Equipment 

* Component Assemblies 

* Go-No-Go Test Equipment 


¢ Computers 

¢ Simulators 

¢ Optical Systems 
For complete information write or call Jack 

Ritchie, Engineering Sales, Binghamton 3-6311 

(Ext. 277). A brochure of our facilities is available 

on request. 


LINK AVIATION, INC. 


BINGHAMTON, NEW YORK 

















the team re-forms its basic diamond 
box and whistles down the runway in 
front of the crowd after a 500-ft. pull- 
out. 

Topp then pulls a wide arc to bring 
the team in toward the other edge of 
the crowd, shifting at the end of the 
arc into a W for its whisky loop. This 
is a somewhat similar shape to the 
modified fork used on _ takeoff but 
spread wider for the visual effectiveness 
which gives it its label. 

Coming down the far side, the team 
shifts back to its diamond box and 
does a straight roll in front of the spec 
tators. Going up in the next loop, the 
Arrows move into fork formation. In 
this, No. 2 and 3 wingmen hold their 
position on Topp with No. 4 and 5 
sliding in to trail behind them. From 
the fork, the team goes to its arrow 
formation on the far side of the loop 
In this, as in the fork, odd-numbered 
wingmen are to the left with evens to 
the right 





Fork Simplifies Turn 


After crossing in front of the viewers, . . ° 
the team slips back to a fork to sim- -4900 VA at _OPF within 4 1% 
plify turning and then resumes the ar 


row, rolling as it once more passes the in Western Design ’S 


crowd. 


Shifting from arrow to fork ‘to box, 
opp pulls the unit over in another Al R BO My A! [ INVE RTERS 
loop, coming down the back side in 
the team’s distinctive card -five forma 


tion, in which it closely resembles th« 


five of clubs. After holding that shape Voltage and frequency output held to + 1% 
in a lazy turn, the team goes into its excursion under no load to full load and — 65° 
spectacular finale. to 165°F. range, with + 5% input change. OTHER WESTERN 


The five aircraft simultaneously start 
producing wingtip smoke as they com 


Western Design Airborne Inverter Power Supplies DESIGN PRODUCTS 
will withstand 100g shock, and 12g vibration 
mence a roll to left in front of the acceleration at 20 to 2000 cps, They are compact, 
crowd, shifting from the card formation self-contained, pressurized and hermetically sealed 
to box while rolling. to provide maximum performance up to 0.lmm 
Topp pulls up in a steep loop, with Hg in non-pressurized missile compartments. 
his wingmen spreading to a final broad Guaranteed 500 hour ground operation. Integral 
irrow as they go or independent heat exchangers for air or liquid 
Then comes the bomb burst. As the cooling supplied to customer specifications. 


TIMING DEVICE 





Designed to meet the most exacting requirements 


of aircraft and missiles. Models available fron Wes 
500 to 4000 VA. S, ww 


For more than a decade Western Design has 
pioneered the design, development and manufac ACTUATORS POWER SUPPLIE 
ture of unique electro-mechanical and electroni powers 
equipment and systems for aircraft and missiles 
Western Design’s large staff of scientists, engi 
neers and highly skilled production personnel are 
at your service. 





ALSO COMPLETE ELE 


ELECTRO-MECHANICAL 


Write for Product and Service Brochure — 
or wire or call collect —WOodland 7-235! 


WWe stern 


qesign & MANUFACTURING CORP. 


DIVISION OF U.S.INOUSTRIES,ING 








SANTA BARBARA AIRPORT, GOLETA, CALIFORNIA 
SQDN. LDR. ROGER TOPP 
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jepe _ technological bumbershoot 


Covering the advanced needs of 
industry and defense is today’s big- 


gest technological job. 

GPE has brought together, under 
one umbrella, broad physical 
resources plus a remarkably creative 
group of scientists, engineers and 
technicians. Its co-ordinated skills, 


knowledge, experience and produc- 
ing facilities cover more than a dozen 
industries. 

Each company in General Preci 
sion Equipment Corporation works 
close to the frontiers of science in its 
specific fields. Working together, they 
have rolled up an impressive record 


of achievement in new and often 
uncharted technological areas 

If your needs are in controls, sys 
tems engineering or automation, 
you'll find some eye-opening answers 
in this highly integrated research, 
design, engineering and manufactur 
ing group. 


GENERAL PRECISION EQUIPMENT CORPORATION 























The principal GPE companies 
cover needs of defense and industry in 
these areas: Audio-Visual, Automatic 
Controls and Automation, Aviation, 


Chemical Processing, Electronic and 
Electrical, Graphic Arts, Instrumenta- 
tion, Marine, Motion Picture, Packag- 
ing, Paper, Petroleum, Photo Tech 
nology, Power Generation and Conver- 
sion, Printing, Steel, Television, Textile 


ASKANIA | Le 
GpL | en 
GRAFLEN | et 
Griscom ‘ussl| GPL 
Hertner | ot 
Kearfou ok 
Sipnascore | om 
Link ot 


NATIONAL | om 
Im | 


SHAND AND JURS | GPE 
| + 


Address inquiries to: 


General Precision Equipment Corporation 
92 GOLD STREET, NEW YORK 38, N. Y. 


er 
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WING OVER >> 


LOOP begins in box, finishes in broad arrow 





oa BOMB BURST 


Wing over is performed with team in fork 


formation at beginning and end. In bomb burst, as team tops out of loop, lead ship heads 
straight down. No. 4 and 5 reverse through 180 deg. initially, then back off 10 deg. No. 2 
and 3 turn through 90 deg. and back off 10 deg. All dive, roll out and corkscrew 


team tops out of the loop, the lead ship 
heads straight down. Numbers 4 and 5 
reverse through 180 deg. initially and 
then back off 10 deg. Numbers 2 and 3 
turn through 90 deg. and back off 10 
deg 

Everyone dives to a 500-ft. pullout 
and, still trailing smoke, rolls away in 
a series of corkscrews. Re-forming, th« 
team comes back in echelon to peel off 
for landing 

Chere is no bad weather sequence as 
such for the Flving Arrows. If ceilings 
are low on takeoff, as they often are in 


Europe, Topp will improvise as he goes 
along. “We'll grab a hole for a loop 
if we can,” he says. “People like to 


sce a loop when evervone else is just 
doing rolls.” When held to a really 
low altitude, the extra flexibility of th« 
five-ship formation aids the 
putting on a more 
possible with a four-ship team 

If there’s any flying at all, we can 
[opp says 


Arrows in 


varied show than 


usually do something,” 


Weather Flexibility 


He believes firmly in keeping the 
team’s bad weather approach as flexi 
ble as possible. Even a check flight a 
few minutes before the 
can prove unreliable in rapidly shifting 
weather, the team leader points out 

The fact that there is no pre-set low 
altitude show can be an advantage as it 
was in Norway last summer. When the 
team took off for its performance at 
Oslo in August, the sky was pouring 
rain out of low cloud. Working slowlh 
the Flying Arrows found they had a 
1,000-ft. cloud base in places. They 
were able to run through their com 
plete show by taking advantage of this 
although it had appeared at takeoff 
that even a roll might be difficult 

Ihe Flying Arrows have found that 
the major complication resulting from 
the addition of a fifth aircraft to the 
formation is that one pilot always is 
forming on other than the 
leader, magnifying time lags and mak 
ing precision maneuvers more difficult 


performance 


someconc 


Availability 
problem for the last 
tion, the mere fact that more 
ivailable for use increases th« 


if powe! also becomes 


man. In addi 
forma 
tions are 
complexity of the performance 

If you've got five aircraft, you should 
use them to produce shapes that ar 
effective 
complicated to fly,” 


even though they mayb 


Topp said 
Nine-Ship History 


The nine-ship formation which ap 
peared at Farnborough was introduce: 
for two reasons. Since it was a British 
show, the Flying Arrows wanted to di 
something with an extra touch of the 


spectacular; thev also wanted to bring 


more of the squadron into the act t 
emphasize that they were an opera 
tional unit, not just a team 

The pattern was formed with th 


original team in its broad arrow for 
md flight of four in 
diamond box tucked close behind, wit! 
the leader of that flight 
lopp’s aircraft. The nine 


mation and a s« 


forming on 
black Hunt 
ers did a straightforward loop and the: 
a roll before the formation split up fo 
the regular five-ship performance 

Chis nine-ship formation may app« 
at a few more British shows in 1955 
but Sqdn. Ldr. Topp doesn't plan t 
take it to anv of the international ff 
ing displays. For one thing, he con 
siders it would be an imposition on th 
hosts who usually pay 
For another 
be necessary to remove the 


team expense 
it almost certainly woul 
squadror 
from operational duty if it were ex 
pected to put nine ships into the air 
for cach show 
at a foreign show 


lo provid five aircraft 
Topp takes seven 
At Farnborough, it was necessary t 
keep 12 aircraft at the nearby Odihan 
base to put nine in the air each day 

At British shows within reach of th 
squadron’s home base at North Weald 
the team leader is toving with the idk 
of a which start 
with a single aircraft 
is 12 would be per 


But that 


performance would 
adding one at a 
time until as many 


forming formation acrobatics 


61 





EAS 
... performance 


proved for every 
control surface 
application 








When flutter first became a problem on 
high-speed, high performance aircraft, 
Houdaille launched an intensive research 
program to develop high frequency flutter 
da nping devices ‘Today Houdaille offers 
a wide range of designs in both rotary and 
linear tvpes, to meet any control surface 





application any envelope requirements. 


Houdaille Flutter Dampers are com- 
pletely self-contained, precision-built hy- 
draulic mechanisms——specihed by leading 
airframe manufacturers for their depend- 
ability and performance. Normally supplied 
with MIL-O-5606 uid, available at all 
operational bases, they may be furnished 
with the new high-temperature fluids when 
specified. A thermostatic valve assures uni- 
form damping characteristics over a temp- 
erature range of —65° to 300°F and above. 





CONTINUOUS TESTING and rigid quality con- 
trols are standard procedure at Houdaille. Pro- 
duction dampers must undergo exhaustive tests 
for several days on equipment such as this, to make 
certain each unit meets all phases of the customer’s 


specincations 


WRITE FOR TECHNICAL BULLETIN giving 
complete performance and operational data. 
For engineering assistance on flutter damping ap- 
plications at the aircraft design stage, contact 


Buffalo Hydraulics Division, Dept. AW. 


eeeeeeeeeeeeeeeeeeeeeeee 


HOUDAILLE INDUSTRIES, INC. 


BUFFALO HYDRAULICS DIVISION 
537 East Delavan Avenue e Buffalo ll, N. Y. 


Pioneers in developing aircraft vibration-control devices 
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plans. 

This reticence points up the com 
petitive spirit which has developed be 
tween the European teams, particularly 
in the last vear. Most teams won't 
alter their shows much during the sea 
son but the end of the vear may find 
them working new ideas into their 
next vear’s patterns. Since the number 
of things that can be done are limited, 
it’s not easy to be different 

At the 1957 Milan show, for ex 
ample, five of the six teams appearing 
were using a basic four-ship formation 
and of these five, four were flving the 
same aircraft, the F-86 Sabre. ‘Thus, 
the team with the “gimmick’’—in this 
case, the Flving Arrows with five air 
craft—had a real edge 

‘opp expects at least one more team, 
the Italians, to adopt the five-ship for- 
mation next vear. In turn, it is likeh 
someone will pick up the Italian forma- 
tion landing which proved such a 
crowd-thriller at the Paris show. 


Show Planning 


Careful advance planning goes into 
the 10-min. appearance of the Flying 
\rrows at an international air show. 
Some 10 days before the show, Sqdn. 
Ldr. Topp, accompanied by a mainte 
nance officer, flies the squadron’s utility 
Meteor jet to the site. He makes a 
thorough check of runways, approach 
1ids, crowd position, normal takeoff di- 
rection, radio frequencies and any other 
factor that may have an effect on plan 
ning the performance. Particular atten 
tion is paid to landmarks in the area 
ind to anv unusual obstructions. At 
one location, for instance, Topp found 
that a slight hill would block part of 
the team’s usual demonstration from 
the crowd. So a change was made in 
the team’s normal flying pattern 

lopp also is interested in learning 
what other teams will appear, since the 
quality of the competition mav deter 
mine which pilots he brings with him 
Meanwhile, — the 
checks on availability of local supplies 
ind determines what the team will 


miaimntenan¢ ofhicer 


need 

\fter Topp returns to the team’s 
home base at North Weald, practic 
sessions are laid out in the light of what 
he has learned. He has checked, for 
instance, on where the sun will be at 
the time of dav thev are scheduled to 
ippear. Practice sessions are then set 
up with the sun in that position. ‘The 
team makes at least two practice flights 
1 day in the week preceding its de- 
parture. 

I'wo davs before the show, the team 
flies to the site, taking along two re- 
serve aircraft and pilots. If climatic 
conditions vary drastically from those 
in which the Flying Arrows have been 
practicing, ‘Topp may call for a full 
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is as much as Topp will sav about 1955 


practice session at the field the day be 
fore the show. “But usually we don’t 
like to give anything away,” he says. 

Ihe team likes to fly the day before 
the show if possible, looking over the 
local area and perhaps running through 
a few-formation maneuvers at some dis 
tance from the field. This helps bring 
it back up to trim after the previous 
day's terry flight, often made with drop 
tanks 

On the morning of the show, Topp 
keeps the team relaxed and away from 
the exhibition. “We take it easy and 
perhaps have a Coke.” The Arrows 
usually stay away from the field until 
just before showtime. After the per- 


formance, the team stays overnight, 1X 
turning to base the next day. This gives 
them a chance to compare notes with 
the other teams in the show (‘‘a spot of 
chinwagging,” as the RAF leader calls 
it) as well as an opportunity to enjoy 
some of the local hospitality 

Regular squadron maintenance pet 
sonnel form the ground crew of th« 
Flying Arrows. For an overseas pet 
formance, the team takes 23 or 24 men 
in its ground crew, with RAF ‘Trans 
port Command providing the 
to fly them. For a performance in th 
United Kingdom, a dozen key 
crewmen are considered sufficient 

A commentator, who usually is not 


aircraft 


ground 
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Barden Pre 


on SR3SSX8 used in a synchro transmitter/receiver. 


BARDEN functional testing assures precision performance 


The SmoothRator, an electronic 
performance tester, was developed 
by Barden to check vibration as a 
measure of overall functional quality 
A standard quality control instru- 
ment at Barden, the SmoothRator 
is also used by many leading com- 
ponent and systems manufacturers, 


SPECIFY BARDEN PRECISION BALL B 


Precision-built synchros require small, uni- 
form air gaps and consistently low torque to 
provide accurate response to a generated 
signal. 


Barden Precision low torque bearings assure 
the required air gap by close control of radial 
play and concentricity. The SR3SSX8 has an 
extra large O.D. which eliminates the need 
for end caps, increasing air gap accuracy and 
reducing synchro complexity and cost. 


From research and design, through quality 
controlled production, functional testing and 
application engineering each Barden Precision 
bearing is planned for performance. Barden 
Precision means not only dimensional ac- 


curacy but performance to match the de- 
mands of the application. 


Barden Precision bearings must pass rigid 
functional tests on the SmoothRator, the 
Torkintegrator and other Barden-developed 
or standard test devices. This functional test- 
ing is your assurance of consistent precision 
performance. 


Your product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature or high speed. For less 
difficult applications, Barden predictable per- 
formance can cut your rejection rates and 
teardown costs. 


THE BARD EN CORPORATION 


41 East Franklin Street, Danbury, Connecticut 
Western office: 3850 Wilshire Boulevard, Los Angeles 5, California 


STRUMENTS © AIRCRAFT ACCESSORIES © COMPUTERS AND RECORDERS © MACHINE TOOL AND TEXTILE SPINDLES © ( 


PRECISION APPLICATIONS 











Wich 
but a person chos« or his “commen 
tating’ ability, is taken to all Englisl 
peaking shows 


eam members picked fror coo 
mong the pilots serving a normal 24 y: 
tour of duty with the squadron. New 
pilots ire watched for formation ipt 


tude and may get chance to trv out 
for the Flying Arrows within six or * m 
seven months after joining the squad CERTIFIED PLATING will 
ron. But there’s more to it than that 

Most of the squadron can flv fo 
nation acrobatic,” “Topp says. “but meet those specs... exactly! 
not all of them have the personalit 
for exhibition flving.” It takes a mat 
with a very stable personality to 


big air show, engage in competitior Let our experience solve your plating problems. 


ay 


" ( t s and s .? undet ° ° ge - 
with other teams and stand up und For twenty-eight years, we have specialized in 


the stress and strain, he sa 2 : 
Sl: ees Beialies allt the finest types of precision plating. 


~~ personalit = Our technical knowledge, unexcelled plating 
ike an actor n the stag ) og°,8 ° ° " ° 
mbat pilot with bullet ts ob facilities, and experience gained in working out 
oO ‘ ( vith ullets \ g : 2 

m—experience helps,” he says customers’ problems combine to offer you the 

After a month’s flying with the tea best plating you can buy. 
the new man may get his chance to fly - . : : 
Kae at the andi ok Gon io You'll be completely satisfied with Miccro Certi- 
Britain. ‘That is when Topp can tell fied Plating! 
vhether he is team material. If so, he 
goes on the roster of the Flving Arrows 
len pilots are now on the roste NATIONWIDE SERVICE 

In 1957, there was one reserve tean . 
eader; in 1958, there will be two. Tean Air shipments make us local platers in your 
members shift around quite i bit in the community. 
various slots and reach a standard where ; 
lopp savs it is difficult to tell who is Fill out coupon and mail today. 
fiving what position 

There’s nothing superhuman about 


it,”” savs the squadron commander. *W<« * CERTIFIED BY AIR FORCE, ARMY, NAVY, 
feel we will be more successful if we AND LEADING AIRCRAFT MANUFACTURERS 


treat it as an advanced form of squad 
ron traiming.” 

Although the team participates in 
some outside public relations activity 


there's none of the publicity whirl that 


ccompanies the ippearance of in 

American team—partly because its dual MICHIGAN CHROME 
role as part of an operational unit ; 

loesn’t leave much time for it and and Chemical Company 


yartly because the RAF follows the 

traditional soft sell tvpe of British sales 

manship. Looking over the four-day Dept. 1A, 8615 Grinnell Ave., Detroit 13, Mich. 

Please send complete information on Miccro Certified Plating finishes 

checked below 

[_] Silver Plating .0001—.100 Dichromate of Magnesium 
thickness (AMS-2475) 


Nickel-Cadmium-Diffused [[] Miccrottoy and Copper Plating 
(AMS-2416) for Selective Heat Treating 
Lead Plat d Lead-T (AMS-2418) 
ea ating an ead-Tin “ : 

O Plating (AMS-2414) [_] Gold Plating 


[[] Electroless Nicket . [[] Rhodium Plating 


All types of plating on Alumi 
CJ Sulfamate Nickel O num and Stainless Steel 


noi 
[[] Nickel! Plating (AMS-2403) <6 


schedule of ground appearances in con 
nection with a recent 30-min. air show 
of the U.S. Navv’s Blue Angels (AW 
Nov. 18, p. 77), Sqdn. Ldr. Topp com Established 
mented That's pretty high-powered 1929 
i don’t see how thev live through it 
During the past season, the Flying 
\rrows took part in more than 30 ait 
shows, four of them in forcign coun 
tries. ‘This number is expected to in 
crease in 1958. Like the other teams 
the RAF unit is using the off-season to 
vork on its next vear’s show. ‘The 
Sept. 15 Battle of Britain anniversary 
during which the team flew four shows 
it different sites in one day, in addi 
tion to making one ferry flight—was the 
last formal appearance of the Flying 


Arrows until about April 


COMPANY 
ADDRESS nannies - 
a ia ‘ ZONE STATE 


NAME AND TITLE 


rocco - - - -- -- 
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T-42 in missiles, rockets, satellites 
The T-42 looks like such a little thing. Hardly seems worth the name “Ionization Transducer.” But the idea behind it 
so big that in the few short years since it was introduced by Decker it has found itself a place in the instru- 


is big... 


mentation systems of every major U.S. rocket and missile. And there is space reserved for it in our satellite. 


THE DECKER @ CORPORATION Bala Cynwyd, Pa. 


whenever a new development takes place, it is based on ionization and electrical gas discharge 








Fairchild Builds Facility for Small Jet 


Deer Park, N. Y.—Fairchild Engine 
& Airplane Corp. Engine Division 
commitment to future of small gas tur- 
bines of less than 5,000 Ib. thrust was 
underscored by its completion of a 
$24 million small turbojet development 
facility here 

Fairchild is certain that a need for 
lightweight small turbojets exists and 
will grow. The division points out that 
not only is there the looming commer- 
cial field with executive transports such 
as Lockheed’s Jetstar (AW Sept. 23, 
p. 29), but that in an intercontinental 
ballistic missile cold war—with its con- 
comitant “small wars’ or subsequent 
nuclear holocaust—there would be tac- 
tical and logistic need for small-jet 
vehicles. 

Savings with high thrust-to-weight 
ratio small jets would begin with de- 
velopment, continue through produc- 
tion and become even more pronounced 
in operation and maintenance, accord- 
ing to Louis W. Davis, assistant to the 
vice president in charge of Fairchild’s 
Engine Division. 


More Than ICBMs 


In general Fairchild seems to agree 
with other segments of industry that 
current pressures must not be allowed 
to cause the United States to end up 
with a stockpile of ICBMs and nothing 
clse 

Actually many turbojet experts con- 
tacted recently by AviaTION WEEK in 
government, universities and industry 
believe the country has a long wav to go 
before exhausting the possibilities of 
air-breathing engines 

But how Fairchild’s 2,000 Ib. thrust 
J83 will fare against the competition of- 
fered by General Electric’s ]85 of simi- 
lar size and power is a matter of crucial 
importance to Fairchild. Observers in 
the field do not appear to believe it is 
likely that both engines will be put into 
production. The engine which wins the 
first military applications—such as the 
Northrop T-38 supersonic trainer—will 
then continue to lead the field, accord- 
ing to these observers (see p. 50) 


J83 Glimpsed 


Glimpse of J83 inside Fairchild’s alti- 
tude chamber indicates that it is roughly 
) 14 ft. diameter axial flow turbojet. 
From remarks which have been made by 
Fairchild engineers it can be assumed 
that it is a single spool engine, with 
roughly a half-dozen compressor stages, 
no variable geometry stators and possi- 
bly not even variable inlet guide vanes 
on some versions. Performance will be 
slanted toward high speed Mach 2.5 
flight where static fuel consumption 
said to be .88-.89) will be offset 
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FAIRCHILD Engine Division’s 400,000 sq. ft. of floor space can be expanded 10 times 


on the 386 acre site. Main offices are at the end of the drive, manufacturing behind. 


WATER COOLED supersonic combustion tunnel runs 1,200F combustible air-fuel mixtures 
up to Mach 3.25 before burning. The 3x5 in. test section is on dolly (left) and insulated 
inlet pipe is to the right. A 40 ft. shock tunnel will be installed alongside. 
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TWO CLARK industrial type compressors in powerhouse supply air for the engine develop 


ment facilities. 
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. - for Jets and Missiles 


PART: Outer rear combustion chamber case weldment. 
CUSTOMER: Pratt & Whitney Aircraft (J-57). 


MATERIAL: Flanges, A.M.S. 5613 and A.M.S. 5648 stainless 
steel. Case: A.M.S. 5504 stainless steel. 


FABRICATION: Two flash welded rings and a developed sheet 
metal cone. 


TOLERANCES: 88 locating slots within .003 of true position. 
38" diameter tolerances held to .004. 


Diameters must be concentric within .002 F.I.R. 


ADHERE TO: Mil 5923 


MADE BY: THE BUDD COMPANY, Defense Division. 


Budd’s designing, development and production 
facilities—a complete family of engineering 


skills—used by jet engine and aircraft manu- 





facturers since 1942, now stand ready to assist 
the minds and the men who are making 


today’s missiles. 
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Philadelphia 15, Pa. 














is it possible to build a MAN? by other factors and 


least an 8:1 dry thru o-weight 
Fairchild Engine Division has been 

able to use normal expansion Of Its ‘bt 

program as it neat final 

T , } ” : . . ee to offset cutback 

| heoretically, yes,” said the scientist. "Or a sien 6S enillion 


sasonably remarkable imitatior 


1 kind of and turbine sub 
end of 195 the 
$20 million, of whi 
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Combustion Study 


Present 


iid bead 
w physical matter 
physicist explained, ‘lf material 


a certain way, it will walk like 
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organized In another way, it will tly like 


Air Compressors 


Air at the facility 
Clark industrial com] 
P : : a 12,000 hp svnchre 
Yes,’ said the scientist. ‘A soul. one. The advantaces of ¢ 
small jets are evident 
been able to use commerciall 
steel blast furnace blowers rather 
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clectrical powe! loads ar 
night 
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The two compressors supply ait 
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Here’s a new pulling head and 
rivet combination that saves 
time and makes it easier to in- 
stall blind rivets. 

Now all Cherry 600-700-800* 
rivets have the grip length 
clearly stamped on the pulling 
knob of the stem. The new vis- 
ual indicator on Cherry H-80 
and H-90 pulling heads gives 
the operator a sure match for 
perfect installation. 

These versatile controlled 
stroke pulling heads can be 
used to install rivets with all 
grip lengths. Only a simple ad- 
justment is required. 

*Patents issued and pending 


CHERRY RIVET DIVISION 


+ 


The addition of this combin- 
ation to the Cherry line of 
rivets and tools is another typi- 
cal example of Cherry service 
to the aircraft industry. Con- 
stant improvement of fasten- 
ing methods used in the pro- 
duction of aircraft and missiles 
is the goal of Cherry Research 
and development. 

For information on this new 
pulling head and rivet combi- 
nation, send for Technical 
Service Bulletins No. 24 and 
No. 25. Write to Townsend 
Company, Cherry Rivet Divi- 
sion, P. O. Box 2157-N, Santa 
Ana, California. 


a 


In Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 








sures up to 150 psi. connected in series 
or airflows up to 150 Ib./sec. connected 
in parallel. Connected push-pull they 
can supply air at 50 psi. and simultane- 
ously exhaust at a 3.5 pressure ratio 
Roughly speaking, it would seem that 
the supply is adequate for developing 
engines of up to 5,000 Ib. thrust which 
would perform at Mach 3 and 70,000 
100,000 ft. altitude 

The air supply is piped from the 
power house to the turbojet engine de 
velopment building and to the basic 
research building. 

In the turbojet laboratory the air can 
be taken out of the main header an 
valved into an altitude chamber, tw 
compressor tests stands, a combustion 
chamber facility and a turbine test rig 
\n afterburner test facility is now un 
der construction but a Fairchild spokes 
man said that it is unlikely that an 
ramjet facilities will be added 


Altitude Chamber 


The altitude chamber for completc 
engine testing is approximately 84 ft 
diameter, 20 ft. long and is designed t 
contain internal pressures up to 50 psi 
Altitudes of 55,000 ft. may be simu 
lated or with choked tailcone the in 
ternal engine performance may be eval 
uated up to 100,000 ft. During altitude 
runs Fairchild uses water from wells on 
the 386 acre site to cool the engine ex 
haust before it enters the exhausting 
COMPpressors. 

Of the two compressor test facilities, 
one is used for single or two stage com 
pressor evaluation. This installation can 
supply up to 1,500 hp. at 20,000 rpm. 
and discharge pressures down to 3 in 
mercury, vacuum. The other compres- 
sor facility can supply up to 9,000 hp 
at 15,000 rpm., also against slow back 
pressures if desired. For simulation of 
Mach 2.5 plus supersonic flight or lat 
ter stage operation, the stands can be 
supplied with ram air. The stands are 
sufficient for J83-size compressors at 
simulated flight speeds in excess of 
Mach 2.5 and at altitudes in excess of 
70,000 ft., Fairchild said. 


Pressure Levels 


Ihe combustion chamber test in 
stallation can operate at pressure levels 
of 3 in. mercury absolute to 150 psi 
which illustrates the wide operating 
ranges expected of high performance 
engines. It is equipped with a preheater 
to simulate compressor temperature ris¢ 
and a fuel cooling system for cold start 
ing tests. 

(he turbine test stand can absorb 
8,000 hp. at speeds up to 20,000 rpm 
and while actually burning fuel to sup 
ply true inlet conditions up to approxi 
mately 1,700F. Turbine performanc 
limits match those of the compressor 
stand, Fairchild said. 

Data sensing, recording and compu 
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tation ippears to follow modern scmi 
1utomatic procedure. Pressures, for ex 
unple, are recorded on tape or punched 
cards for reduction on IBM 650 com 
puters. Fairchild has developed its own 
automatic probe yvawing and traversing 
sensors. Hot wire anemometers and os 
lographs were also mentioned 
Fairchild Chief Engineer A. ‘T. Greg 
told Aviation WEEK how the com 


pany works svstematically stage-bv-stage 
through compressors, testing one stage 
learning it ction and thcn testing 
the next stage by simulating the condi 
tions which came from the first stag 
In this w engineers make sure that 
h stage is doing its full share of th 
ind can isolate interaction b« 


tween the stages 
lo populate its facilitv, Fairchild ap 


ears to be following a policy of offer 
ing voung engineers inducements such 

graduate-level in-plant courses on 

rbomachinery. For example, onc eng! 
wer has prepared excellent notes and 
teaches design of compressors Another 
engineer is doing a similar job on tur 
bines. ‘These courses are held during 
plant working hours. Fairchild also 


hares in cooperative engineering pro 

grams where potential engincers who 

therwise might not be able to afford 

college can take a degree in five vears 

by alternating between some college in 
plan as University of Detroit 


Japanese May Build 
12 P2V Neptunes 


Fokvo—United States Navy and 
Japanese defense officials have reached 
1 basic agreement on the production in 
Japan of +2 P2V aircraft. A formal ac 
cord, it is hoped, will be signed by the 
cnd of March 

Under the teritative plan, Kawasaki 
\ircraft would turn out the planes at 
the rate of one per month from Octo 
ber, 1959, to March, 1963. Cost is 
roughly estimated at $78.4 million, to 
be split by Japan and the U.S 

lhe Japanese hope to start preparing 
for production next April, if a formal 
igreement can be reached by then 


Japan Using Missiles 
To Gather Jet Data 

l'okvo—Kawasaki Aircraft has success 
fully tested seven missiles manufactured 
on a trial basis at the company’s Gifu 
plant to obtain data for the designing 
of supersonic jet planes. 

In a series of experiments at the foot 
of Mount Fuji, the test missiles were 
shot to an altitude of 10,000 ft. at a 
maximum speed of Mach 1. Missiles 
are eight feet in length, six inches in 
diameter, have a main wing, four tail 
fins, weigh 50 kg., and use solid fuel 
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Every Step 
Of The Way .. 





Cherry Research Guides Production 
Of Better Aircraft Fasteners 


Step by step, through more than 
two-dozen exacting operations, 
specially selected wire is formed 
into precise Cherry Blind Rivets 
and Lockbolts* for use in today’s 
aircraft, missiles and rockets. 

At each step in this procedure 
the guiding hand of the Cherry Re- 
search and Development Depart- 
ment is in control. For the engi- 
neers in this department devote 
their time exclusively to the de- 
velopment and production of bet- 
ter aircraft fasteners. 

The methods—many of the 
machines—the quality tests were 
devised by Cherry Research to 
give the aircraft industry and the 


military efficient fastening. In ad- 
dition, they are supplied in the 
volume needed to keep production 
lines moving on schedule. The 
Santa Ana plant has the highest 
rivet capacity in the world. 

These are reasons why Cherry 
Rivets and Lockbolts are standard 
in the aircraft industry—and why 
they give maximum performance 
—make possible lower unit costs. 

For information on how Cherry 
fasteners and the tools for install- 
ing them can help improve your 
fastening efficiency, write to 
Townsend Company, Cherry Rivet 
Division, P. O. Box 2157-N, Santa 
Ana, California. 


“Licensed under Huck patents RE22,792; 2,114,493; 2,527,307; 2,531,048, 2,531,049 ond 2,754,703 


CHERRY RIVET DIVISION 
‘Townsend Company 












Announting 
1958 cs WELDER L 


P«H Dial-lectric—can be 
varied while welding . . . by 
remote control 50 feet away, 
if necessary! Machines can 
be installed off-the-floor, 

yet operators can change 
heats at the work! 


@ Designed to provide new high standards of 
operating efficiency 


@ Ranges from 3 to 675 amps in AC, DC, and 
AC-DC models 


®@ Built-in high frequency, gas, and water controls 
®@ Good looking, simple construction, easy to service 


@ Built for easy operation and positive control 


Wave balance — provides 
stable, equal sine wave, 
eliminates clipping, balances 
cleaning and welding portions 
of cycle in welding light metals. 
Cleaning action increases, 

weld coalescence improves 
considerably. 


High-frequency controls— 
eect ce ebb ame uelce lec tamestbel lent’ Acc 
ele) s)eytel-Me-bele Meets) cehuc-M-t eee 
starting. Intensity rheostat 
stabilizes arc intensity over 
entire operating range in 
critical aluminum, magnesium, 
and stainless steel welding. 


@ Safety construction prevents accidents . . . 
conforms to all NEMA safety standards 


If you’d like additional specification data or a de- 
tailed description of any type welding machine in 
the new P&H line, write Dpt. 307H, Harnischfeger 
Corp., Milwaukee 46, Wisconsin. 


HARNISCHFEGER 


WELDERS e ELECTRODES e POSITIONERS 
MILWAUKEE 46, WISCONSIN 








DER AC-D 


StCOnSagy 
Gas votes Be 

















The new P&H AC-DC Welder — 

one of 23 new AC, DC, and AC-DC models 

with intermediate ranges from 3 to 675 amps. Available with 
or without built-in high-frequency, gas, and water controls. 
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The most complete Omni/ILS Indicator available today 


LEAR Course Deviation Indicator (CDI) pre- 
sents more vital points of information, and 
displays them in easy-to-understand, natu- 
ral orientation. You take in these facts fast 

1. 360-Degree Course Selection — Fiducial in 

dex at the top of the instrument face relates 
selected course (on rotatable card) natu- 
rally to the nose of your airplane 

2. To-From Information — “To” arrowhead 
points up (forward ); “From” points down 
(aft). 

3. Left-Right Indication — Vertical needle is 
oriented with selected VOR or LOC course 
and with nose of airplane. 


4. Reciprocal Course — Numbers always in 
view, right-side-up. No need to turn a 
switch. 

5. Heading Changes — Read directly, in ex- 
pr sed numerals, deviations up to 100 de- 


sty 





grees. 


6. ILS Glide Slope Indication — Glide slope 


bar gives glide path information identical 
to that provided by conventional ID-48 in- 


strument, 

7. ILS Localizer Indication —When tuned to 
localizer, vertical needle functions exactly 
like localizer needle of ID-48. Alarm flags 
for both glide slope and localizer. 











Choose 

the LEAR 
Omni Indicator 
that fits 

your needs 


ALL THREE LEAR omni indicators fit 
standard instrument cut-out. Course 
Deviation Indicator (CDI), Vortran*, 
and OmniMeter® all feature remarkably 
easy-to-read, day-and-night pointers and 
numerals. 


LEAR OMNIMETER presents the following: 
course selection, to-from information, 
left-right indication, reciprocal course, 
heading deviation. Electrically compat- 
ible with any ARINC receiver. 

LEAR VORTRAN combines complete Omni- 
Meter presentation and a time-proved 
transistorized integral converter in one 
compact case. Merely connect three 
wires to your VHF navigation receiver! 


LEAR CDI is same as OmniMeter plus ILS 
functions identical to the ID-48. The 
most complete Omni/ILS indicator ever 
designed for business flying. Electrically 
compatible with any ARINC receiver. 

For the omni instrumentation that fits 
your flight pattern, see your local LEAR 
distributor, or write: LEAR, INC., Lear- 
Cal Division, 3171 South Bundy Drive, 
Santa Monica, California. 


LEAR 
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enables 


COCKPIT display in VTOL simulator being developed by Ryan Aeronautical Co. 


engineer to simulate transition from horizontal to vertical flight. Computers move simulator 


Ryan Develops Jet VTOL Display 


San Diego—Development of an all 
weather cockpit display that gives jet trol action the pilot must tak 
VTOL pilots information for transition After eight months of preparat 
from horizontal to vertical flight is un work, including simulator t 
der way at Rvan Aeronautical Co. under ind checkout, 23 volunteers whi 
USAF contract t 

Display, which provides the required divided into thre of six 
information at the ideal level of 400 five as alternat ich of the 
ft ibove nile« 


terpretation, is in terms of use OT 


constru 


re selected 


former military pilo 


ground, ilso meets conve worked with a 

tional aircraft display 
lo accomplish developmental work, Each of the 

Rvan constructed a simulator attached in the 

to two Goodvear Electronic Differen 

tial Analvzer (GEDA) and two Pr 

cision Analog Computer Electroni llowing 

PACI 


movements controlled by computers t 


requirements mockup 


computers, with simulator ttempted 
landings 
uircraft movements and 1 the hood 
sponses Results 

Rvan Sw calls for presenta 
tion of “what is happening” and “wha 
should be aha 5 inf 


the pilot in form which 


duplicate 


constru 
t 


rmation 





7 





How Firebee Is Arranged tenaiie 


Cutaway drawing of the Ryan Firebee target drone shows powerplant located well for 
I'uel tanks are above and extend slightly aft of th 


ward, exhausting under the fuselage 
engine. Guidance package is behind the fuel tanks and the recovery parachute is located 


in the tail cone. 





A Research Project of Dr. Harry Nyquist, 
Senior Scientist, Stavid Engineering, Inc. 


CURRENT STAVIO 
PROJECTS INCLUDE: 
Dr. Nyquist is a pioneer in advanced areas of electronics such as Information Theory Airborne Search, Bombing end 
and circuit noise, and is credited with nearly 150 patents in the field of communi- Terrain Clearance Rader 
cations. He is now contributing his exceptional analytical ability to Stavid’s work Sin chitin Aitiniine 
on a far reaching anti-missile system. Men like Dr. Nyquist are typical of Stavid’s Fire Contro! System 
outstanding scientists and engineers who are working on advanced concepts... 
years ahead of actual systems development. 


Missile Beacon 
Telemetering System 
In Stavid’s objective engineering atmosphere, scientific, development and Missile Guidance Systems 
manufacturing teams are producing a wide range of electronic systems for all Casi Atenas Cette 
= nti-Aircra u iniatur 
anahee af > nti » = . = an >RECQTILIIS miesile 
branches of the military. Typical of such projects is the REGULUS missile command Fire Contro! System 


guidance system, designed, built and maintained in operational status by Stavid. 
High Power Air Search Radar 


STA VID Engineering, Inc. Plainfield, New Jersey 
A, aginalive EaaBionics aoe 





Engineers and Scientists: Join Stavid’s Advanced Systems Engineering Team 





AVIONICS 





FRENCH-DEVELOPED diversity radar employs three transmitters, each operating at a slightly different frequency, to provide greater 
effective range and reduce susceptibility to enemy jamming. New radar will be evaluated soon by Air Force Cambridge Research Center 


Three-Frequency Radar Has More Range 


By Philip J. Klass been employed in radio co 
ind currently are being 
Bedford, Mass.—French radar which radar developments 
ploys new technique that reportedh ' 
range by up to 35° 
vulnerable to en- graphic 
nd gives greatcr opera | quipment wa purch 1S¢ 
will be van ! —_ tercontinental Electroni 
ree Cambridgs ( Intec for short The latt 
owned by Airborne Instruments La 
hnique is ¢ led “fre oratory of Mineola, N. Y.. Compagnie 
It employs tw Gel le de Telegraphic ns Fil and 
I radar transmitters and . ’ 
each operating at a slighth firm 


ifferent frequency but sharing a com The produ 


non antenna and video display bre dar that Cambridge 
uency diversity techniques have 














ALTITUDE 





—_— 
RANGE RANGE 


t — -_ - - . a ‘ 

CONVENTIONAL single-frequency radar coverage is not solid but DIVERSITY radar transmission on a second frequency produces 
consists of alternate energy lobes and voids produced by ground shift in elevation position of lobes (dotted) which partially fills 
reflections. Typical 10%, 50% and 90% detection profiles shown. in the voids in coverage of a conventional radar. 
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MISSILE 
Performance Data g, 


RECORDED ON-BOARD 


CENTURY MODEL 409D 
RECORDING OSCILLOGRAPH 


Numerous agencies engaged in the manufacture and evalua- 
tion of missiles have turned to the Century Model 409D Re- 
cording Oscillograph as a reliable means of collecting missile 


performance and control data. 


On-board mounting eliminates the necessity for the costly and 


often not reliable RF link. 


The ruggedness and reliability of this 12-channel oscillograph 
have been demonstrated many times. One agency reports 
having recovered 42 satisfactory record rolls out of 43 firings. 
Another, using special mounting configuration, reports record- 


ing at 60 G's without damage. 


This 13 |b. instrument is compact enough to be installed in 
most missiles and all electrical connections including remote 
control are accomplished through a single multi-pin AN con- 


nector. 


Wire, Write or Phone 


Century ELECTRONICS & INSTRUMENTS, INC. 


1333 North Utica, Tulsa, Oklahoma 


then repeated at normal radar puls 


repetition rates 

l'arget echos received on each 
the threc trequencics ire directed 
ppropriate receiver, converted to vide 
ignals and suitably combined and svn 
chronized to eliminate time delay b 
tween their original transmission tim¢ 
Combined video signal is then di 
plaved on a single radar scope Th 
yperator is unaware that he is viewing 
the combined efforts of three separat 
radars—except for the improved pc 
rormancc 


Holes in Radar Coverage 
Coverage of a surface-based surv« 
lance radar frequently is shown as 
solid volume, but in reality it consist 
cluster of narrow beams calle 
Near the antenna these lob« 
overlap to provide solid coverage, but 
farther out they do not overlap, lea 
ing voids in the coverage 
These lobes and voids result fro: 
energy which is reflected fro1 
the ground into the air where it com 
bines with radar energy arriving by d 
rect path. Where the two signals at 
in phase, they reinforce each other 
When the two signals are out of phas« 
they cancel, leaving coverage voids 
If the position of the target coincide 
with one of these voids, it escapes rada 
detection until target altitude or posi 
tion changes so that it is no longer 
within a void in radar coverage 
The position and extent of such 
voids in radar coverage depend. for 
example, on radar frequency, the height 
of the antenna above ground and th 
nature of the surrounding terrain. New 
radar installation coverage pattern nor 
mally is established by flving aircraft 
it known altitudes and bearings to 
determine at what range they are first 
spotted by the radar From such 
data it is possible to plot probable ck 
tection profiles which show, for 
imple, at what distance and altitude 
target will be detected 90 of th 
time (nine detections for every 10 re 
clutions of the antenna). Similar pro 
files are plotted for 50 and 10 of 
the time detection. The 50% profil 
normally is considered the practical 
operational range of the radar, CS] 


Cngineers say 


Improved Coverage 

Position of the lobes and voids f 
inv given radar installation can b 
shifted by changing its operating ft 
quency. For example, if frequenc 
increased, the position of the lobes 
voids drops slightly in elevation. If fre 
quency is decreased, the shift is upward 

Thus a diversity radar, transmitting 
1 sequence of three pulses each at dif 
ferent frequency, produces three clus 
ters of lobes each of which is shifted 
slightly from the other in elevation 
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THREE-FREQUENCY diversity radar transmitter-receiver installation is shown above. 


fills the voids in radat 


exists In a 


Phis partially 


verage that conventional 
radar. 

Diversity radar also provides im 
still another 


radar 


proved performance for 
reason The cffective 
tion of a_ target, which 
‘trength of its signal return, is fre 
quency-sensitive at an\ particular as 
viewing angle Thus at 
ingle and at one radar fre 
targct mav return a weak 
1 slightly different fre 
quency produces a much stronger sig 
nal for the same target aspect angle 
French Air three 
diversitv radar, according to 
revealed the following gains over 
conventional radar 
of the same peak power 
e 10-15% increase in the 
10% detection profile 
e 20-25% 
letection profile 
» 30-35% 


CTOSS SCC 


determines 


pect angle 
one ispect 
quency, i 


signal whereas 


Force tests on a 
frequency 
Intec 


performance of a 
covcrag¢ of 


increase in coverage of 50% 
increase in coverage of 90% 
letection profile. 


Resists Interference 


One of the simplest and most ob 

ous wavs to combine the video signals 
from the three diversity radar receivers 
is to add them directly. The target 
cechos will add linearly whereas the noise 
in cach channel does not, thereby en 
hancing signal-to-noise ratio. The rea 
does not add linearly is 
that it varies randomly and independ 


son that nois¢ 


ently in cach channel, providing there 
is adequate frequency scparation be 
tween the diversity transmitters 

Both theory and experience indicate 
that the simple addition of video sig 
nals optimum radar range 
CSI However, this technique is 
vulnerable to 
or interferencc 


provides 
SavVs 
enemy countermcasures, 
from other nearby ra 
dars, because it is only necessary to jam 
one of the three frequencies in order 
to have the jamming signal appear on 


the radar operator's scope. 


French have devised other approaches 
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ombination ' mak 
considerably Ik iwnerabl 
without seriously con 
promising the gains of diversity. On 
involve the iddition of 
ideo signals from receiver ‘A”” and 
B” from “B” and “C,” and from “‘¢ 
ind “A.” These three partial sums are 
then multiplied together \ + B 
B + C) (C + A). If one of the thre 
frequencies is being jammed, for ex 
mple “A,” there will be in the 
first and third terms of the foregoing ex 


to signal 
I idar 


ountcermeasures 


technique 


“noise” 


pression, but none in the middle term 


Removes Jamming Signal 


Since the product of three terms 1s 
zero if anv one of them is this 
multiplication effectively removes the 
jamming signal from the 


video signals 


7CTO 
combined 


Another technique for jam-resistant 
signal combination takes the form of 
AB + BC + CA), with the jamming 
signal minimized for the same reason 
is above. 

If the enemv should emplov a sing 
fixed-frequency jammer, the addition 
multiplication technique of signal com 
bination “provides considerable protec 
tion 


If the enemy emplovs two jammers 


iwainst such jamming,” CSI savs 
cach operating against a different on 
of the diversity this 
signal combination technique is not 
cfiective However, it is 
quickly 
two channels being jammed and opei 
ite on the third frequene 
tional radar 


radar channels 


possible to 
“disconnect” signals from the 


Sa conven 


Last Resort 


Should — the 
jammers  simultancoush 
three of the diversity radar’s frequen 
cies, then the radar operator must 1 
sort to other anti-jam techniques em 


three 
against all 


cnc employ 


ploved in conventional radars 
It is that a d 

tvpe jammer could be designed which, 

after dctermining _ the 


conceivabk crsit\ 


frequencies 


pulse and interval ul 
tition rate of the diversity rada 

sequentially jam the three frequenci 
However, such a diversit 


} } 
COnSICdCT ible 


JATIN 


involve ynplexit 


Radar Reliability 
Another talking p 
iccording to CSI 

A three rrequel 


vhose trans 


radar 
bility 
dar, cach of 
for pe ik pow f 
performance 
with a 
powc! 

itv fa 
centional 
failure of 
littcr-rece! 

\Nlani 


if" , t 

1 three-fre 

to CSI 

the performan 

the diversitv radar 
The three-frequen 

which ¢ 


$250,000 


than 


iccording 


umbridge purchased co 


not including 
Center plan 


intenna 





COMPLETE 


includes storage-type cathode ray 


French diversity radar svstem 


tubes to 


suppress interference and fixed echos 





ACTUAL 
SIZE 


bomb arming assembly, model 51901 


Guaranteed to meet MIL specifications 


There’s no margin for error with the Jervis Model 51901 — either in 
its performance or its manufacture. This lightweight, completely 

tiled electro-mechanical bomb arming assembly meets Military Test 
Specification MIL-T-7743 and the Military Solenoid Specification 
MIL-S-7029. Anticipating the need for such a device which would 
perform reliably under the most severe salt spray, humidity, and icing 
conditions, Jervis independently engineered the 51901. Each compo- 
nent and assembly is individually inspected for compliance with both 
Jervis and government quality standards. You'll find the Model 51901 
already in wide use by many aircraft manufacturers. 


Jervis’ reputation for building better armament control devices dates 
from World War II. Currently in production are various alloy steel 
weldment assemblies, deep draw stampings, and machined parts for 
the leading manufacturers of turbo-jet, turbo-prop, and reciprocating 
aircraft engines. Your problems are met at Jervis by complete engi- 
neering and production facilities. Laboratory control, X-ray, Zyglo 
and all necessary supporting equipment are utilized constantly to 
meet exacting government specifications. Welders are certified for 
fusion, resistance, and seam welding. For precision manufacturing of 


close tolerance components, consult Jervis... today. 


AIRPARTS DIVISION 
JERVIS CORPORATION 
Grandville, Michigan 


antenna in the evaluation tests. 

The French have developed several 
other design innovations which are ap 
plicable both to, the diversity radar and 
conventional types: 

e Fixed-echo suppressor, a coherent 
tvpe of moving target indicator (MTT) 
which employs a memory tube instead 
of conventional delay line to store one 
echo signal and compare it with subse 
quent echo to determine which signal 
returns are from moving targets, which 
from fixed objects. French technique 
has several advantages, according to 
CSF, including simplicity of adjust 
ment, improved stability and the abilit 
to accommodate varictv of pulse repe 
tition rates. The CSF fixed-echo sup 
pressor can be used with anv radar 
equipped with stabilized local oscilla 
tor that can be adjusted to various radar 
intermediate frequencies. For sets not 
so equipped, an auxiliary stabilized os 
cillator can be provided. 

e Interference Suppressor, s uid to prac 
tically eliminate” random noise peaks 
whenever echo signal level exceed 
noise level, providing extremely high 
contrast display on radar scope The 
CSF interference suppressor emplovs a 
barrier-grid tvpe storage tube for com 
parison of successive video signals, pass 
ing onto the scope only those echoes 
which are re-occurring at the same rate 
as the radar’s pulse repetition rate 


Display Range 4,000 Mi. 


Radar display with maximum range of 4,000 
mi. has been developed for M.I.T. Lincoln 
Laboratory's Millstone Hill missile defense 
radar (AW Nov. 25, p. 34) by Allen B. Du 
Mont Laboratories, Inc., under an Air Force 
subcontract. Presentation is conventional B 
scan on 16 in. cathode ray tube with 350 
deg. azimuth coverage, and includes variable 
range and azimuth sector expansion. Radar 
inputs are video, trigger and antenna _ posi- 
tion. Although pulse repitition frequency of 
the radar has not been released, an elemen- 
tary calculation shows that to obtain maxi 
mum range with maximum power it would 
be in the order of 20-25 pulses/sec. 
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This McMillan radome assembly was specified by both 
Capital Airlines and Vickers-Armstrongs! 


In selecting a radome assembly for the famous 
VISCOUNT” both Vickers and Capital sought a 
manufacturer with two major qualifications — long 
experience in radome design, development and _ pro- 
duction, and superior electrical testing facilities, for 
guaranteed performance. 

They both specified McMillan 

In the assembly illustrated above, McMillan sup- 
plied a complete “kit” including the radome, micro- 
wave absorber material (type “T"’) and backing, plus 
the necessary hardware to affix them. McMillan made 
two radome designs — Honeycomb Sandwich for 
X-band and Solid Laminate for C-band. The unique 
hinge design of the mounting hardware affords easy 


maintenance and repair of the radar equipment. 


Aircraft manufacture commercial airline pri 


vate aircraft owner — each can take advantage of thes« 


same “major qualifications” offered by McMillan 


For your nearest McMillan Radome Assembly 


“Kit” dealer, see opposite page 


Netllow 


McMILLAN INDUSTRIAL CORPORATION 
BROWNVILLE AVENUE . IPSWICH, MASSACHUSETTS 
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Moscow ? 


NO! 
MANHATTAN 


The photo at the left shows how 
New York would look under total 
blackout conditions. Yet, at the 
right we see how New York looks 
to an infrared recon system at 
that moment. It’s not the city 
lights you see — but every white 
spot is a“hot” spot of city activity. 


Any city, ANYWHERE, can be seen by 
INFRARED—despite blackout, fog or 
camouflage. Infrared reconnaissance of 
any city, Operations, or concentration 
is just as informative when made 
under cover of night, or through the 
artificial darkness which once _ pro- 
tected them against enemy activity. 


The infrared recording made in 
almost total darkness shows how ac 
tivity in a city is caught by the infra 
red system. 


Infrared records only the infrared 
radiation that always accompanies heat 

needs no visible light at all. And 
since infrared emission is in propor- 
tion to heat, the IR recording has the 
added value of spotting the high ac 
tivity, high heat areas, in strategic 
mapping or recon work. 


For specific information on infrared 
reconnaissance and other uses of in- 
frared in military and industrial oper- 
ations, write for the IR Brochure. 


= SERVO 


~~ CORPORATION 


ioe. «of AMERICA 


20-20 Jericho Turnpike, New Hyde Park, L.1.,N.Y. 


84 
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> Broadband Jamming Antenna—Coun 


termecasures intenna having 
30:1 bandwidth, capable of scanning 
it high or low rates of speed and with 
provisions for beam tilting through a 
60 deg. angle by means of a passive 
reHector, has been developed bv Pick 
ard & Burns, Needham, Mass. Five 


plug-in radiating elements permit wide 


jamming 


band operation 


> Converter for 12-Volt Aircraft— I ran 
sistorized converter Type 516G-1, which 
permits use of standard 27.5 v. airline 
avionic equipment in older aircraft with 
12 v. power system is now available from 
Collins Radio Co. The 7 Ib. de 

provides 10 amp. continuous service, 

intermittent duty, 


amp fol mecasu©res 


approximately 9} x 3}.x 54 in 


> Rugged Klystron—Klystron — tube, 
which was installed in missile that was 
intentionally during final 
phase of its supersonic test flight, fell 
14 mi. into the sea and was later 


dredged from ocean floor and returned 


¢ xplodc d 


for laboratory tests, proved to be within 
0.01] of its ideal operating frequency 
despite its ordeal, according to Sperry 
Gyroscope Co. which 
tube. Sperry estimates that tube with 
stood shock greater than 100Gs at mis 
sile detonation 


produced the 


P Fiscal 1958 Avionics Increase—D« 
clectronics expenditures for first 


$926 mil 


fcons¢ 
quarter of Fiscal 1958 
hon, nearly 50 ibove varter in 
previous year, according to estimate pre- 
Industri Assn 


however 


pared by Electronix 
expenditur 
were smaller than the estimated $1.055 
million spent for defense electronics in 
fourth quarter of Viscal 1957 
June 30 


lirst quarter 


ended 


> New Slow-Scan TV—Gencral Electric 
reports development of new slow scan 
I'V technique which permits transmis 
sion of one image every 5-10 sec. over 
conventional telephone _ lines lech 
is slated for military evaluation 


carly next veat 


Pique 


> Nember Please—Small typewriter-sizc 
device that can “read” hand-written 
numerals, developed by Bell ‘Telephon 
Laboratories, was demonstrated at re 
Joint Computer Con 
experimental device 1 
between different 


cent Eastern 
ference. ‘The 
tble to distinguish 


numerals by sensing how many and 


which of seven metal “radius vectors 
are intersected by the numeral written 
on the face plate using a metal “pencil 
which is electrically connected to thi 
Machine lights up one of a 
numerals corresponding to 


cievVicc 
SCTICS ot 
number written to enable operator to 
check its operation 


> New Airborne Ultrasonics Program- 
Gulton Industries has set up program 
to investigate airborne applications o 
including fog and smog 
dispersal. Program is headed by Ray 
mond Marcel Gut Boucher, 
scientific consultant to French Air Min 


istry, who holds number of patents in 


ultrasonics, 


forme! 


ultrasonics 


> Signed on Dotted Line—General Ele« 
tric’s Light Military Electronic Equip 
ment Department reports receipt of a 
$5 million Air Force contract for pro 
duction of MA-S fire control system for 
Republic F-105. System includes radar 
computing sight, toss bomb computer 
and is designed to handle all methods 
of attack including guns, missiles and 
Bendix Radio reports an ordet 
C-band airborne radars from 


bombs 
for hive 


Tuning Fork Timer 


Transistorized electronic frequency standard 
has been developed for accurate miniature 
timing systems by Hamilton Watch Com 
pany’s Instrument Division. Cunmulative er 
ror is said to be one second over a period 
of months. Primary source of frequency is 
a bi-metallic, temperature-compensated tun 
ing fork of laminated nickel steel and car 
bon steel. 
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British West Indian Airways for in 
stallation on its Vickers Viscounts, now 
on order. Company also reports that 
Swedish Navy has specified Bendix 
DFA-70 automatic direction finders for 
its initial order of four Vertol 11-44 heli 


will be used in air-sea 


which 
rescue work 


copters 


> Missile Telemetry Survey—Acronu- 
tronic Systems, Inc., Glendale, Calir., 
is making survey of entire field of mis 
sile telemetry under Army Signa, Corps 
contract to provide basis for tri-service 
standardization of telemetering tech 
fac Survev includes 
uch things as types of circuitry, fre 
quency allocations, types of modula 

n, bandwidth requirements and trans 


and ilities. 


gue S 


massion rates 

> USAF Control-Display Symposium— 
\ir Force philosophy and concepts for 
integrated cockpit displays and con- 
trols will be subject of symposium to be 


Canadian Navigator 
Doppler auto-navigator, developed by Cana 
dian Marconi Co., Montreal, 
stalled in DC-3 owned by Spartan Air Sers 
ices Ltd., Ottawa, which operates air survey 
service. Antenna, designed for flush-mount- 
ing, was installed externally on DC-3 belly 
and housed in plastic radome to simplify 
trial installation for Spartan evaluation in 


survey work. 


is shown in- 
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held at 


3-¢ for industrv and g 


Davton Biltmore Hotel, Feb 
vernincnt repre 
Persons wishing to present 
informa 


Kearns, 


cntatives 
papers, or obtam registration 
tion, should write to: John H 
Box 942, Dayton, Ohio. 


> Monopulse for F-105—North Ameri 
can’s Autonetics Division has received 
contract from Republic Aviation for “a 
unique monopulse radar” for installa 
tion in an advanced version of the 
l’-105, North American reports 


for Caravelle—Sud-Est, 
manufacturer, has or 


> RCA Radar 


lrench aircraft 


dered 34 AVQ-10 radars from Radio 


Corp. of America for installation in 
Caravelle twin-jet airliners being built 
for Air France and SAS airlines. RCA 
ilso reports that ‘Trans-Canada Ai 
Lines has exercised option to buy 3 
AVOQ-10s. 


I 
+ 


> Error—That building shown on page 
111 of Dec. 16 issue with mountains in 
the background was Clifton 
Products Company’s new 33,000 sq. ft 
facility at Colorado Springs and not the 
new Wescon offices in Los Angeles as 
New plant will nearly double 
manufacturing capacity for 
svnchros and. other 
for avionic 


Precision 


reported 
Clifton’s 
production of 
electro-mechanical 
applications, 


devices 
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CIRCLE WELD CO. 


THE AVAILABILITY 
OF 
STAINLESS STE ch. 
INSTRUMENT BELLOWS 


* .003 WALL 
*& LOW SPRING RATE 
* IMMEDIATE DELIVERY 


FURTHER INFORMATION 
UPON REQUEST 


‘ 
WELD CO., INC. 
8400 SAN FERNANDO RD 
/ SUN VALLEY, 
¢ CALIFORNIA 
TEL: STANLEY 7-5295 


“ 











D-B AXIAL-FLOW BLOWERS 


SMALL—LIGHT WEIGHT — RELIABLE 
for 
AIRCRAFT and ELECTRONIC APPLICATIONS 


RESEARCH 


 celieeteteieteterten | 


16 RICHMOND STREET 


PHONE GRegory 1.1600 


CLIFTON, NEW JERSEY 





your 
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_ 
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| Til grown optical 


systems 


from ONE source... 
material crystal 


, Ga Py 


econeucros o2ae 
SILICON 


‘tian Ineeeueerr™ 


Assure yourself of optimum infrared transmission by TI exclusively. These crystals are then optically 
with TI optical silicon... refined, grown, ground, finished by the Texas Instruments Optics division... 
and coated by your most experienced source — into IRdomes, lenses, hemispheres, windows, and 
Texas Instruments. Produced and refined by TI to many other military and industrial applications... 
optical grade purity, this material is grown into in any size or proportion up to 8 inches... larger 
huge crystals on machines designed, built and used sizes by special order! SO CRS COM CCT OOCLOOS 


. 
. 
. 
*. 
+ 
. 
+ 
. 
. 
* 
. 
. 
. 
. 
. 
. 
° 
© 


OPTICAL CHARACTERISTICS 


3 


non-birefringent 
opaque below 1.2 microns 
transmission efficiency (coated) . . . Over 95% at any de- 
sired wavelength 
index of refraction . . . . « 34 at 4 microns 
coating . SR; withstands environmental and opera- 
tional extremes 


TEMPERATURE CHARACTERISTICS 


transmission efficiency virtually unchanged from —100 to 


+300°C 
thermal shock resistance .. . withstands +300 to —100°C in 
less time than 1 sec 
coefficient of expansion ass — 4.2 x 10-4/°C 
conductivity (25°C) . . . ss .0.35 cal/sec /em °C 


BASIC CHARACTERISTICS 

. Ser rn ae ee ee ee 

porosity . een ee we 0% 

weight St nn ee ae es Only 39,7 grams/e 
A —- WAVELENGTH — MICRONS oullien en 6 «- & we @ *% : igs ; 421°C 
TRANSMISSION CHARACTERISTICS 


% TRANSMISSION 
(PEAKED AT 5 MICRONS) 


OP TICs bLYVYts ton 


Retese vessit a TEXAS INSTRUMENTS 


ww & OR P.CR AT 2 GD 


ant BA Sic 


104 EAST FOOTHILL BLVD MONROVIA. CALIFCRNIA 





a. | 


TUBELESS analog compu 


ter for 


PLUG-IN sub-assemblies and plug-in circuits provide flexibility, easy maintenance 


Computer Controls 


Baltimore—Analog-tvp« 
I mtrol 


inter ept I 
] 
which 


Ne a 
eapons Firing 
der to fit the mcreased « | I 
computer can pro the wn ze cvlindrical f1 
le pursuit or lead collision course at inghouse has substituted 
guns, rockets or air-to-a 
been eloped bi 
yuse Electric’s An 
New comput 


; 
1 
} 


Or 


mus magnetic 
W esting 

Arm Division 

rT is designe d 1S possible 
yacement for Westinghouse 


impuh 
Vi mushy 


} 
S comp 
] 

used 


vacuum 
miniaturizec ther 
C"< 
AcTo 5B 
omputer now carried in nose of Nav 
14D 


S] 

26 silicon diodes and 

plifiers 

in to add air-to-air missile 
veapon and « 


Plug 
ther new capabilities. | 


Y-inl 
in puter 


ynputet uses 33 


LZ 
. 
order ballistic units 


to be quickly cl 
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modate ditterent 
maximum tacti 
of computing 


eight 


tandar 


NEW AVIONIC 
PRODUCTS 





Components & Devices 
e I ransistor, | N4 


e Magnetic shift registers, ‘| 


to 


witl 


winding 





EDO 


AIRBORNE 


LORAN 


COCKPIT-INSTALLED 


PILOT 


DIRECT-READING 


OPERATED 


SAVES WEIGHT, REDUCES CREW COST, 
ADDS TO PAYLOAD 


SELECTED BY PAN AMERICAN 
WORLD AIRWAYS AND OTHERS 
AS BASIC LONG RANGE NAV AID 


ZZ 
wey CORPORATION 
Since 1925 COLLEGE POINT, NEW YORK 
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able angular rotation up to +20 deg 
Sensitivities are to 8 v./deg. with a sig 
nal to noise ratio better than 0.01 deg 
Size is 12 OD by 0.4 in. in length 
Luther Manufacturing Co., °*7312 
Varna Ave., North Hollywood, Calif 


e Microminiature relay, Type SC, 1s 
the size of a conventional crvstal cas¢ 
The SC is a dpdt relay capable of 
switching 2 amp. at 30 vde. or | amp 
at 115 vac. resistive, operating on ap 
proximately 1 w. Minimum contact 


pressure is 13 g., utilizing a permanent 


magnet to obtain operation undet 
shocks of 100 g. and vibration of 30 g. 
to 2,000 cps. without contact openings 
Unit measures about 0.36 x 0.88 x 
0.80 in. and weighs 17.5 g. Potter & 
Brumfield, Inc., Princeton, Indiana 


e Slide rule developed to simplify mi 
crowave communications svstem calcu 
lations solves path loss, antenna gain 
fade margin, carrier to noise ratio and 
many other problems over the frequency 
range from 1,000 to 30,000 m« In 
cluded on its 28 scales are Fresnel zone 
clearance, beam width, carrier loading 
and other factors relating both to FM 


2 


and single sideband multiplex calcula 
tions. Further information availablk 
from Motorola Communications and 
Electronics, Inc., Microwave and In 
dustrial Control Department, 1400 
North Cicero Ave., Chicago 51, Ill 


e Low voltage capacitor, Type II1-+ 
features insulation resistance of 10 
ohms at 25C, operates without derating 
from 55 to 200C. Capacitance ra 
tings are from 0.001 to 0.1] mfd.: volt 
age ratings are up to 50 v. d.c. with 
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tolerance as low as + 1%. Balco Capaci 
tor Division, Balco Research Labor- 
atories, Inc., 49 Edison Place, Newark, 
N. J 


e Low noise mixer diode, Type MA 
+21B, improves receiver noise figures in 
the frequency range from 300 to 4,000 
mn According to the manufacturer, 
tvpical noise figures of 5 to 5.5 db. are 
obtainable when used in conjunction 
with a 30 me. IF and 1 db. noise contr- 


bution. Crystal requires no d.c. bias 
and offers indefinite life where incident 
r.f. signal levels are limited to 150 mw. 
or less I'ypical conversion loss and 
noise temperature values are 4.0 db. 
ind 1.05. Microwave Associates, Inc., 
Burlington, Mass 


e Pulse transformer, Scrics 70-3420, 

uitable for high current magnetic 

cording head drive circuits in_ high 
peed digital recording applications 
Primary and secondary as well as two 
secondaries are close coupled to permit 
use as a read-write circuit. ‘Turns ratio 


x 


of 1:2:1 can be modified to match cir 
cuits for various heads. Unit is potted 
in high temperature epoxy resin In 
ternational Resistance Co., Computer 
Components Division, +01 North Broad 
Street, Philadelphia 8, Penn 


eDry circuit “hi-lo” relay, ‘lvpc 
410LL. is designed to, mect MIL-R 
5757C and MIL-R-6106C. Relav com 
bines the functions of a “drv circuit” 
relay with those of a high current relav, 
from one microamp at five millivolts to 
1 10 amp resistive/ inductive load. Unit 
measures lv x lve x 2 in. Electro 
Mechanical Specialties Co., Inc., 1016 
North Highland Ave., Los Angeles 38, 
Calif 
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Avionics Engineers: 


MAKE 
AVIATION HISTORY 
AT RYAN 


THE NEW X-13 VERTIJET is another example 
of the technical break-throughs Ryan is 
achieving in aviation. You'll find the same 
high level of advanced engineering in 

every phase of Ryan’s work in avionics 
SYSTEMS ENGINEERS « SYSTEMS ANALYSTS « 
CIRCUITRY « DESIGN ENGINEERS « SERVO DESIGN 


ENGINEERS « PACKAGING ENGINEERS « ETCHED 
CIRCUIT ENGINEERS ¢ MICROWAVE TECHNICIANS 


Automatic Navigation 
Opportunities Missile Guidance 
in: Helicopter Instrumentation 
Aircraft Control Systems 


Ryan is the right size for you — big enough for 
complete responsibility on challenging 
projects—small enough so you won't get lost 
in the shuffle. And, Ryan is located in 
clear-sky San Diego, world famous for 
beaches and casual living. 


For complete details, write to JAMES KERNS — 


RYAN AERONAUTICAL 
COMPANY 

a” 
2711 Harbor Drive, San Diego 12, California hie J 


«-- 50 Use 


“A. W. HAYDON 


company’s 
SUB-MINIATURE HERMETIC 
ELAPSED TIME INDICATORS. 


You, too, can afford the space to keep track 
of time! From now on, these really small 
(iY,”) Elapsed Time Indicators will keep 
company with the best of Electronic Miracles. 


The dial type units read up to 2,500 hours in 
one hour increments, while the digital type units 
read up to 9999.9 hours in one-tenth hour in 
crements. Designed for military applications, 
, 


these 4$ ounce units can save valuable panel 


space in industrial and electronic applications 


The ; a 
The 400 cycle mod- A Wy TIAYDON 


els now in produc- 


tion are described -e 0 M P A N Y 


in Bulletin AWH ET 


222 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 


Design ond Menslecture of Electro Mechanical Timing Devices 
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AT THE END of a day’s commando-carrying operation in the Sahara region of Alge 
spend from three to five days in the field. Note fuel drums lying about. Personnel in background are performing light maintenance. 


Report From Algeria, Part I: 





down for the night. Aircraft often 


French Fight Helicopter Engine Trouble 


By Robert E. Farrell 


La Senia, Algeria—Main topic of con 
versation among French Air Force engi 
neering officers at helicopter bases here 
ind at Boufarik is engine trouble 

Availability figures (see table) indi 
cate that only about half the Air Force’s 
potential helicopter strength has been 
iwailable for operational use in the Al 
gerian campaign at anv one time 

While manuals call for engine 
changes at the 600-hr. mark for the 
Wright R1300 in the Sikorsky H-19 
ind the Wright R1S820 in the H-34, 
no engine used by the French Au 
has ever reached that mark. It is 
engine to be 


lorce 
not uncommon for an 
pulled at 250 hr 
Obvious reason for this short-time 
difficulty, as the French themselves ad 
mit, is the strain placed on the engines 
during combat missions. Some engineer 
ing officers think that perhaps pilots 
could cut down this trouble by more 
careful throttle settings, but in the ma 
jority of cases engine overloading can 


not be avoided. Nonetheless, the short 


90 


life of the engines is beginning to cut 
into availability. This is because both 
it La Senia and Boufarik there appears 
to be a spare parts problem. Four H-19s 
were grounded at Boufarik while await 
France 


ing new engines coming from 


High Oil Consumption 


Other engine troubles continualh 
ported by Air Force maintenance oi! 
cers at La Senia and Boufarik miciacd 
for the H-34 in particular, high cil con 
sumption and occasional twisted cam 
shafts. Other 
little trouble, French say 
ind H-34s have been 
weeks in the Sahara with 
trouble. Rotor and 
standing up well under such conditions. 

For the Bell 4+7G-2s the main prob- 
lem seems to be malfunctioning of the 
servocontrols. Most of the Bells at La 
Senia were built under license by the 
Agusta firm, Milan, Italy 
+7G-2s which are powered by 260 hp 
Lycoming engines which are running 
out their full time. The Bells, however, 
gradually will be phased out of the Ai: 


components are giving 
Both H-19s 
operated for 
no unusual 


heads blades are 


These ar 


Force combat operation and sent back 
to France for use in training 

While Air Force officers are not com 
pletely satished with the H-34 power 
plant, they still put their faith in the 
H-34 as the “best heavy helicopter in 
Algeria.”” This means they still believe 
the Sikorsky helicopter is superior to 
the Vertol H-21 which the French 
Army flies. Army, of course, disagrees 
Since the French have 
further evaluation tests on the tw 
helicopters since the summer of 195¢ 
the issue remains unsettled and prob 
ibly will stav that way. 


carried out no 


Punishing Conditions 


Air Force has been operating H-34s 
in combat since the summer of 1956 
Missions have been carried out in moun 
tainous regions as well as in the Sahara 
Air Force has discovered the H-34 can 
take more punishment than the manu 
facturer has promised, and even morc 
than the French had hoped for. Like 
the Army’s H-21, most of the H-34’s 
MmISsions a4 commando-carrving opel 
itions. Usually a group of three H-34s 
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will be attached to an Army unit and 
will remain away from La Senia for 50 
fiving hours. Daily, 50 and 100 hr 
inspections are now being pulled on the 
H-34 in the field. French Au 
mechanics even have pulled engines in 
the field, using soldiers to ease out an 
when no “A” frame was avail 


I orTce 


cngine 
ible 

Being close to the Moroccan border 
where arms traffic goes on sporadically, 
La Senia’s H-34s probably see more 
combat than do those stationed at Bou 
farik in central Algeria 

Average monthly flight time on a 
La Senia H-34 during 1957 was about 
35 hr. Until September, when 
idditiona! H-34s were added, La Senia 
had only 12 H-34s 


seven 


Hours Flown 


lhe complete number of hours flown 
monthly through October by La Senia’s 
H-34s was as follows: 
e January—434 hi 
@ February—391 hr. 
@ March—575 hr. 
e April—368 hr 
e May—+464 hr 
© June—+463 hr. 
© July—438 hr 
e August—509 hr 
@ September—625 hr. 
@ October—503 hi 

La Senia, French Air Force 
helicopter base, seven miles 
from Oran and not very far from the 
Moroccan border. Set up in November 
56, La Senia’s helicopter 
ow 1s about equal to the Au 
other helicopter base at Boufarik, near 
\l 


newest 


is located 


strength 
Force's 
PICTS 
Ihe two 
rdinated by Lt. Col 
rece Fifth An 
scrmct § 


} 
tion works entirely 


helicopter wings a1 
Sermet at French 
Region, gICTS 


Tc CO 


two-prong¢ d 


under I’rench 


opel l 


Arm) 


FRENCH AIR FORCE H-34 touches down on main gear, permitting commandos to leap out 


for an operation in the Algerian mountain region. Note helicopter’s tail-high attitude. 


requirements Taken together, La 
Senia and Boufarik are presenth 
iting 99 helicopters. Colonel Sermet 
told AviaT1ion WEEK that 
within six months another 20 Sikorsk 
I1-34s and another 20 Sud Aviation 


Alouettes will go into « peration 


»T Opel 


recentlh 


Operating Regions 
Air Force 

ble for helicopter operations in western 
Algeria while the Arm 
eastern half. The dividing line is the 
fourth longitude, althougl 
this line often is crossed bv both sen 
ices during combat operations. In addi- 
tion to its helicopter wings at La Senia 
nd Boufarik, the Air Force w 
to establish a third wing in 


In general, the 
handles the 


degrec of 


yuld like 


COMMANDER of helicopter-troop forces uses Alouette to survey operation, coordinate by 
radio. Commander often makes final pass over drop area before H-34s discharge troops. 
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near Constantine 


probably will 


ettes are oper out of Boufaril 

W ing Kl mmanded by 
old Col net. Colonel Brun 
li fhieers i 


iInnon and 


Long Hours 
Ground pet 


ut 


In Jul 


rebel bands wet 


tin s rc 
6.00 


] 


davs usually mean fre 


personnel, although 
chanics for each tvp 
alert duty 

While La Senia i 
active, the Air For 
tion at Boufarik 
The Boufarik 


] 


stantial chang: 








ENGINEERING 
MATERIALS 
HANDBOOK 


Just Published! Gives answers to both 
r tine nd specialized questions re- 
choice of engineering mate- 
isiders materials from the 
of engineering structures 
1ery, and equipment, and includes 
echnical tables design information 
ructural characteristics, etc. Emphasis 
is placed on the fabricated forms of 
materials, their physical and mechani- 
al properties, adaptations, advantages, 
limitations, comparison with each other, 
wear resistance, and other facts of de- 
ign importance. Prepared by a staff of 
pecialists. Edited by Charles lL. Man- 
tell, Consulting 
Engr.; Chairman, 
Dept. of Chem. 
Engrg., Newark Coll. 
of Engrg. 1906 pp., 

648 illus., $21.50 











HANDBOOK OF 
FASTENING 
AND JOINING 

OF METAL PARTS 


A picture-filled encyclopedia of time- 
saving shortcuts and quick solutions to 
problems in fastening and joining 
metal parts. Covers screw threads and 
nuts, welding, collars, couplings, keys, 
brazing, soldering, and joining by ad- 
hesives. Gives all necessary design in- 
formation on standard fasteners, deter- 
mining strength of joints, picking the 
right weldin process, etc Giant 
8 x ll-inch format. By Vallory H. 
Laughner, Editor, MODERN MATE- 
RIALS HANDLING, and Augustus D. 
Hargan, formerly supervising design 
engr., Bell Telephone Labs. Inc. 622 pp., 
3500 illus., $15.00 





Sud Aviation Alouette 
Not in 


Service 


Sikorsky H-19 


Sikorsky H-34 














HANDBOOK OF 
NOISE CONTROL 


Just Published! Covers every aspect of 
noise—its nature, its measurement, and 
techniques of its control in buildings, 
industry, transportation, and the com- 
munity. Gives you fundamentals, prac 
tical methods and engineering tech- 
niques, and useful reference data on 
such subjects as: how noise affects man's 
efficiency hearing losses speech 
communication vibration and its 
control and uses of various mate- 
rials and methods in controlling indus- 
trial noise. Prepared by a staff of 
specialists. Edited by Cyril M. Harris, 
Assoc. Prof. of Elec. Engrg., Columbia 
Univ. 1011 pp., 806 illus., $16.50 











SEE THESE HAND BOOKS 10 DAYS FREE 
-------------- "4 


McGraw-Hill Book Co.. Dept. AW-1-13 
327 W. 4ist St.. N. V. C. 36 


Send 


Mantell—Engrg. Materials Hdbk., $21.50 

Laughner & Hargan——Hdbk. of Fast. & Join. 
Metal Parts, $15.00 

Ha Hdbk. of Noise Control, $16.50 


(PRINT) 
Nam 


Company 


Position ee esees ee ° 
For price and terms outside U. S. 
write McGraw-Hill tat'l., N.¥.C. 


REA ERA EEL 


AW-1-158 | 
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French Air Force Helicopter Availability in Algeria” 


(Top figure shows availability, bottom shows potential.) 


Jan. Feb. Mor. Apr. May June July Aug. Sept. Oct 


Bell 47G-2 19.4 20 20.9 21.3 20.8 19.9 19.8 15.5 146 


27 25 24 26 


27 24 


*Tabulation for La Senia and Boufarik at Fifth Air Region in Algiers Through October, 1957. 


23 24 24 20 


7 7.9 


29 30 27 36 37 








first visited the operation a year ago 
Then, the base was just being built 
and things were rather primitive. Today, 
modern barracks, hangars, hardtop 
landing and parking aprons are the 
rule. Commanded bv Maj. Rene Siere, 
EH2 at Boufarik has $5 pilots and 300 
mechanics. 

There are three squadrons at Bou- 
farik. One has 16 Aloucttes, the second 
10 Sikorsky H-19s and the third 19 
H-34s, although one of these recently 
crashed and probably is a complete loss. 
In addition, seven H-34s have just been 
delivered to the Air Force in Algeria 
and will be assigned to Boufarik. 

While La Senia’s light helicopter re- 
quirements are fulfilled by the Bell, 
Boufarik has been phasing in Sud Avia- 
tion’s Alouette fixed-turbine helicopter. 
First aircraft came to Boufarik in Feb 
ruarv, last vear, and went operational in 
March The five-place helicopter is 
powered by a Turbomeca Artouste II 
engine developing 360 hp. at takeoff 
with a continuous performance rating 
of 325 hp. 

ir Force experience with the Alou- 
ette has been highly satisfactory. Rotor 
blades gave some trouble at first, but 
now seem to be all right. The blades 
are not interchangeable, but will be in 
the near future. Turbines still are being 
pulled at 250-300 hr., though the 
French are planning to let them stay 
for 500 hr. Air Force records show 
the Alouette availability since it went 
operational last March has averaged 
60%. This is lower than the 80% 
availability claimed by Army at Setif, 
where 19 Alouettes are operated. 

Pilot comments on the Alouette cen- 
ter mostly on its maneuverability and 
its engine speed governor with adjusta- 
ble power limiter which climinates need 
for manual throttle-pitch coordination. 
Since French pilots log substantial time 


on missions, this fatigue-saving arrang¢ 
ment is welcomed 

Like most light helicopters, the Alou 
ette is used on a variety of missions 
But two most important are evacuation 
of wounded and as a flying command 
post. 

Air Force also has developed a pick 
a-back svstem for utilizing the Alouett« 
on evacuation of wounded missions 
When combat action several hundred 
miles south of Boufarik results in seri 
ous casualties, the following operation 
takes place 

\ Noratlas transport takes off from 
Maison-Blanc airfield outside Algiers 
and flies the 15 min. to Boufarik. Dur 
ing this time rotor blades on an Alou 
ette are dismantled so that when thx 
Noratlas lands at Boufarik the Alouett 
is rolled aboard with its pilot an 
ground crew. The Noratlas then flies 
the several hundred miles southward 
landing at an airfield in the area wher 
the combat took place. The Alouett« 
with rotor blades remounted, flies about 
the area picking up the wounded and 
bringing them back into the airfiel 
where the Noratlas, now loaded with 
wounded, flies back to Algiers. Th« 
Alouette, its job done, then makes its 
own wav back to Boufarik. 

Before January, 1956, there was littl 
Air Force helicopter flying in Algeria 
From Januarv, 1956, until the end of 
October, the Air Force in Algeria estab- 
lished the following flight hours: 

e Bell 47G-2—15,362 hr. 

e Sikorsky H-19—15,454 hr. 

@ Sikorsky H-34—11,995 hr. beginning 
mid-1956. 

e Alouette—3,192 hr. beginning March, 
1957. 

During this period a total of 228,000 
troops were transported, 6,350 wounded 
evacuated and 1,264 metric tons of 
cargo lifted. 
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SOUTHWEST Airmotive’s new business aircraft terminal is at left. 


Two buildings at right are hangars slated for April completion. 


Southwest Opens Business Pilot Center 


Dallas—Opening of plush new $200, 
)00-plus business pilots’ terminal build 
ing here at Love Field last month key 
oted completion of a major phase of 
Southwest Airmotive Co.’s $4 million 
\pansion program 

Terminal will be operated on a 

und-the-clock basis, with flight oper 
tions facilities including direct lines 
to Carswell flight control center and 
Dallas radio, Unicom radio. Facilities 
lso include conference rooms where 
business men can hold sessions without 
caving the airport, and a restaurant 

lerminal building faces directly 
taxiway leading from Love Field and 

adjacent to four large storage and 
service hangars, which also contain 
fhee facilities for business aircraft 
tenants. Facility is constructed on an 
|]-acre concrete ramp, capable of tak 
ing planes up to Boeing 707 size 

New terminal building also contains 
fhees of Executive Vice President 
\Vinston Castleberry, Vice President 
James Lockhart, George Kelley and 
Everett DeWitt of the engineering 
taff and Earl Webb and John Jack of 

rvice sales 

Next phase of Southwest Airmotive’s 
rogram includes construction of a 
>.000 sq. ft distributor sales and service 
uilding behind the terminal and addi 
tional aircraft storage facilities. When 
these are completed Southwest will be 
ble to handle 400 aircraft 
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BUSINESS aircraft terminal's glass wall is shown from outside (above) 
Terminal is part of Southwest's $4 million expansion program. 





and inside (below). 





A new high in MAGNETIC and 


MODEL 
AM 
2.5-000 
— Industrial 


and Airborne — 
(2.5 GPM) 


For information on the Model 
AM 2.5-000, see the graph be- 
low, showing the saturation test, 
pressure drop and efficiency vs. 
contamination. 





THE WILKINSON MANUFACTURING COMPANY 


ttt tt 


MICRONIC filtration! 


MODEL 
AM 
12-000 
— aircraft — 

(12 GPM) 

WRITE FOR 

SPECIFICATIONS 
AND INFORMATION 
ON OUR 


CUSTOM DESIGN 
SERVICE 


MODEL 
AM 
20-000 
—ground 
service— | 
(20 GPM) 
AT LEFT 
is a cutaway 
view of the 
Wiltrap magnetic 
filter element with 
inner mechanical 
element (replaceable) 





FORT CALHOUN, NEBRASKA 








ASP, second stage, being fitted to Nike booster. 


INSTRUMENT-HEAD (below) is readied by IGY personnel 


4 


NIKE-ASP launched to 105 mi. altitude. 


VIEW of 27 ft. rocket in ready position. 


Nike-Asp Gathers 
Solar Flare Data 


Nike-Asp_ research rocket reached an 
altitude of 105 mi., believed to be a record 
lor this tvpe of two stage research rocket 
during Project Sunflower, an International 
Geophysical Year activity devoted to study 
ing solar radiation 

Rocket was fired by alert crews on signal 
from nearby observatorics that solar flares 
were at their peak. Crews had only 60 se 
countdown warning. Mount Wilson Obser 
vatory, 70 mi. distant from the San Nicola 
Island launching site, tracked the rocket 
both visually and by radio telemetering 
Measurements of X-rays during flares indi 
cate that ionization at low altitudes, pr 
duced by X-ravs, causes radio fadeout in 
the 5-20 mc. band 

Nike-Asp rocket is 27 ft. long and carries 
an instrument payload of 35 Ib. The firing 
was conducted by the Cooper Development 


Corp., Monrovia ¢ ilif 
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COMET fuselages are railed from fabrication shop to assembly hall, pick up assembled center box section and inboard wing sections. 


Comet 4: Rollout set Next Month 
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HATFIELD plant (above) can hold 10 staggered aircraft. Below, controls are being assembled. 


London—l'irst of de Havilland Air 
craft Co.’s Comet 4+ turbojet transport 
series is expected to roll out next month 

De Havilland has been conducting 
test program designed to assurt tru 
tural integrity of the aircraft 

Program soon will culminate in th 
testing to destruction of a complet 
aircraft under simulated flight loading 
which will include cyclic application of 
takeoff, gust, pressurization and landing 
loads 

De Havilland’s experience with the 
Comet includes 
@eSome 30,000 fiving hours accumu 
lated before the crashes three year 
igo 
e Lessons learned from the historic and 
costly wreckage investigations which 
starkly established explosive decom- 
pression as a new aviation hazard, and 
accentuated the potential threat of an 
old hazard—metal fatigue 
e Static and fatigue testing program on 
the new Mark 4 structure which is with 
out precedent in aeronautical histor 


Long Life Predicted 


De Havilland claims to have so r 
duced the overall stress levels that the 
fuselage in the test program should 
show a fatigue crack-free life of 180,000 
hr.—equivalent to 60 yr. of service or six 
times the commercial life. Specimen 
tests already have demonstrated that 
even with a scatter factor of five the 
safe fatigue life of the cabin matches 
this design target 

The need to increase the fatigue lif 
of the Comet has been met by 
e Increasing thickness of skin gag 
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PRODUCTION 








materials to reduce the overall stress 
levels 
e Avoiding sharp radii at cutouts to pre- 
vent local stress concentrations 

Most dramatic increases in the fa- 
tigue life of the aircraft relate to the 
wing where a switch was made to 
24S—a copper-bearing light alloy in the 
lower spar boom and_ wing. skin. 
Coupled with the use of molybdenum 
disulphide as a fretting agent around 
the joints and bolts, the fatigue life 
of wing joints has been increased 50 
times: from 300,000 gust reversals bro- 
ken to 16 million unbroken 

The new alloy, which de Havilland 
savs has supenor fatigue characteristics, 
imposes a slight weight penalty due to 
its tensile strength being slightly lower 
than the original zinc-bearing alloy. 


Low Stress Levels 

Design stress levels in the 19-gage 
skin now used on the fuselage have been 

reduced that the structure should 
remain entirely free from the occur 
rence of fatigue cracks over a period six 
times its commercial life. Existence 
of this large safety factor means that 


should a crack be imposed by service 


= | 


” 





ROLLS-ROYCE R.A.29 turbine engine is shown above being positioned in Comet’s wing 


nacelle. 
_ 20 Se egy at oe oe tee 


mia om 


FINISHING touches are applied to the interior of a Comet. First ALL Comets will have Rolls-Royce end 
Comet 4 is expected to be rolled out next month, mately thrust reversers, now approaching 
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cone silencers and ulti 
final development. 





damage, it could be expected to spread 
slowly—at no more than 1/10 in. per 
flight cvcle. 

Well-radiused cutouts and rounded 
windows have helped banish stress con 


centrations in these areas, de Havil 
land says. Premature fatigue failure in 
the vicinity of cutouts is said to have 


initiated explosive decompression of the 
fuselages in the Comets which crashed 

Wing root stress levels have been 
halved. For example, level flight (lg 
stresses through the end bolt hole at 
the front bottom stub boom are down 
from 5.47 ton/sq. in. in the original 
Comets to 2.5 ton/sq. in. in the current 
development 

Che rear spar, which had to be con 
siderably redesigned to accommodate 
the larger Rolls-Royce Avon R.A.29 
engines, now has an integral web milled 
from the solid which improves the fa 
tigue strength over the fabricated web 
previously used. Introduction of milled 


wing skin and stringer panels also con 
ee ae tributes to improved wing fatigue life 
an on 
North American Fatigue Policy 
Design policy was based on_ the 
Super Sabre achievement of a commercial life of 


30,000 hr. without the appearance of 
cracks. For the fuselage, this life would 
involve 10,000 pressurizations. The test 
program aimed at achieving six times 
this number of reversals without crack 
ing. 

‘Sequence began with the testing of 
more than 2,000 lap joints, followed 
by cvclic pressure-testing in a water 
TEFLON* hose assemblies tank of 100 panels covering all the areas 

7 a J with cutouts where stress distribution 
on the North American os 

: = ; es was likely to be complex. Finally, three 
Super Sabre are designed &. major portions of the fuselage were 
to clear obstructions; make Y Of: = pressure-tested in the water tank: for- 
ward nose section, 26 ft. rearward por 
tion of pressure cabin, and center sec 
tion covering the wing root 

All these sections withstood 118,000 
formed can be pre-shaped pressurizations—equivalent to 354,000 
hn nies ences te fying hours—without major structural 

ailure. 


Stratoflex preformed 


connections with the 
shortest possible hose 
length to save space and 
weight. Stratoflex pre- 


minimize your design , ~ : , Loading on the center section in 
problems. . cluded gust loads applied hydraulically 
Write for information. ' as end loads to the top wing spar boom 
attachments. Nearly three million gust 
“NGM & © ceaitued Available in sizes from reversals were applied—equivalent to the 
, —4 to —20. Corrosion cumulative effect of 360,000 fiving 
- ’ resistant, high tempera- hours 

ture or lightweight types In the static test program, a com- 
with standard or special plete fuselage was tested to destruc 
bend fittings available. tion during a simulation of the critical 
landing condition. It withstood 104% 
of the fully factored design load. Wings 
i have been tested under loads five times 

SALES OFFICES: the normal flight loads. 
Gtenta, Stones. Fatigue testing of the wing  struc- 

5 5 5 


Dayton, Detroit, 
y er Ne Houston, Kansas ; vase dee . . 
TRALEE ie * } aig wey hme mo ture was based on knowledge of the 
. New York, gust spectrum experienced in service 
. 4, Pittsburgh, : ke ’ ‘ — 
P.O. Bex 10398 « Fort Worth. Texes (JSNC® = ose iaandiine. by the Mark 1 series. These aircraft 
Seattle, Toronto, carried specially developed recording 


Branch Plants: Los Angeles, Fort Wayne, Toronto Tolse 
In Canada: Stratoflex of Canada, Inc. accelerometer equipment from which 
the gust velocity spectrum was calcu 
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found that the most 
Comet aircraft 
rhe simulated load 


considered 


lated It 
damaging gust to 
one of +13 fps 
ing of 12 such gusts 
equivalent to the cumulative effects 
of all the guests experienced in a 4-hr 
flight. 
Tests of 


Was 
Was 


was 


two front center section 
spars concluded without 
structural failure. Tests consisted of 
10 million cycles of +13 fps. super- 
imposed on lg loading on one spar and 
nearly four million cycles of 17.5 fps 
on the other 

This loading was considered repre- 
sentative of a mean life of three million 
hours or a safe life -using a scatter factor 
of five—of 600,000 hr. Under similar 
loading, the two rear center 
spars showed safe lives of 264,000 hr. 
A few months ago, tests on a complete 
spar were stopped after a safe life of 
81,000 hr. had been demonstrated 

Many of these tests were conducted 
on a 100-ton Amsler fatigue machine 
specially developed for the test program 
has been made gen 
the instrument com- 


were major 


section 


Lhe machine now 
erally available by 
pany 

Reductions in levels 
jumped fatigue life of cabin and wing. 
Structurally, however, the aircraft 1s 
much the as earlier Comets and 
is being produced along similar lines. 

Redux bonding of skin to stringer, 
given a clean slate at the crash inquiries, 
is still used extensively and contributes 
to the retention of a structure weight 
of only 48% of the gross weight. Redux 
outstanding 
original de 


stress have 


Saini 


bonding was one of the 
structural features of the 
sign, as it represented a saving of 4% on 
structure weight compared with a con 
ventional riveted airframe. 

De Havilland would not discuss pos 
sible changes in the redux bonding tech 
ind this part of the assembly 
“out of bounds.” 


nique, 


irca Was 


Comet Production 

Ihe only notable change in produc- 
tion shown to AviATION WEEK in- 
volves marriage of wing to fuselage 

Wings are now joined to the center 
section before, instead of after, the cen- 
ter section is mated to the fuselage, a 
procedure which is said to speed as- 
embly. 

Ihe Comet, 
more sophisticated market, is consider- 
bly beefed up and 32,000 Ib. heavier 
than the Mark 2 series which first flew 
six vears ago 

De Havilland hopes to attain a pro- 
duction rate of four Comets pet month 
from its Chester and Hatfield factories 
by the end of 1959 

Engine testing has been proceeding 
m two Comet 2s, each fitted with two 
R.A.29 engines. ‘These aircraft have 
been used by BOAC on route familiari 
zation flights during the past 18 months. 


which is re-entering a 


5 
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Vhe 42,000 Ib. thrust developed by 
four Rolls-Royce Avon R.A.29 engin 
is twice that of the Ghost 
turbojets which powered the 
Comet I aircraft. There'is a 
specific fuel consumption on the order 
of 20% 

De Havilland praised the long life 
and fuel economy of the Avon engines 
and called them the most developed 
and reliable axial turbojets in the 
world. A Rolls-Rovce spokesman told 
AvIATION WEEK that the Avon is “at 
least 100C cooler than any comparabk 
engine.” ‘This factor, together with 
experience gained from the Dart turbo 
prop and military Avons, is expected 
to lead to a 2,000 hr. overall life rela 
tively quickly, Rolls-Rovee 
get the engine started in the Comet 
at a 600 hr. rating and rise to 1,000 
hr. within 12 months 

Modifications adopted in the civil 
version of the R.A.29 which 
to a 10% fuel economy 
an additional 
stage Rated 
are 0.91 Ib./lb. thrust/hr. at 
and 0.755 Ib./lb. thrust /h1 
I:ngine speed varies between 7,100 and 
S 000 rpm 


centrifugal 


ill-fated 
Saving in 


expects to 


have led 
include 
turbine 


gain 
compressor and 
cruising consumpftions 
36.000 ft 


at sea level 


Sales and Delivery 

Comet total 25: 19 
intercontinental Comet 4Bs for British 
Overseas Airwavs and six continental 
Comet 4Cs (AW Nov. 11, p. 41) for 
British European Airways \ world 
wide tour concluded last month 
may Havilland indi 


Orders for the 


sales 
lead to others, de 
cated 

Delivery to BOAC 
the second half of the vear. The 
uircraft will be used to complete th« 
certification of the Mark 4 seri 
of the icceptance 


tests, however, already 


is planned for 


nrst 


s: most 
performance and 


have been com 


r 


pleted on a Mark 
type icrodynamicallh 
Mark 4 

De Havilland lists the 
continental ersion 


milar ft 
Mark 4 
ipabilitic 
follows 
e Ability to operate the 2,000 to 
lengths which, the 
notes, separate the main centers of the 
world’s traffic 
e Capacity payload with 7¢ 
19,360 Ib 

e Adopting  cruise-climb 
Mark 4 will maintain 50 
40.000 to 42.000 ft 
e Aircraft retains the 115 ft. wings) 
of the earlier Mark 2 but has a | 
fuselage—111.5 ft 

The Mark 4B intercontinental 
ion, intended for short hauls and hig 
block speeds, has 43 in. clipped 
each outboard wing section. De Hav 
land lists the following 
the Mark 4B 
e Ability to cruise at 23,500 ft. ov 
300 to 1,500 mi. stages, where it 


mi. stage compan 


route 


tourist p 


: 
scnger’rs 1S 
technique 


mph. at 
. ' 


m pares tr 


ipabilitic 


achieves a higher air speed of 545 mph 
e Fuselage length is increased to 

ft 

e Capacity payload is 

commodation provid 
class passenge! freig 
tretched to 2,10 
cruise-climb te hnique 

© On 750 mi. stage, company 
break-even lo | r of 34 
ost per seat-mile of t ent 
per seat-mile fall » cents 


] 


ength increases 


stage a 50 passenger load is 
to break even, de 

For the Comet in general, de 
land cites the following 
® Achievement of turboprop 
tional economy hort stages 
e Short landing and takeoff run 


1 


modest wing loading 


4 


H i\ ill ind Savs 


idvantage 


Marines Get First F8U-1 


First F8U-1 Crusader day fighter recently was delivered by Chance Vought Aircraft to the 
U. S. Marine Corps Air Station at Beaufort, S. C., for assignment to VMF-122. 





NEW AVIATION PRODUCTS 





Lamp Ballasts 

lluorescent lamp dimming_ ballasts 
for aircraft lighting provide flicker-free 
ontinuous light control over lighting 
ratios in excess of 500 to 1, the manu- 
facturer reports. Control requirement 1s 
+2 m.a. per lamp at 115 v. 400 cycles 
for full bright operation 

Day-Ray Products, Inc., 
sion St., So. Pasadena, Calif. 


1133 


Mis- 


Jet Blade Microscope 


lurbine and compressor blade micro- 
scope is designed to allow checking not 
only radii of leading and trailing edges 
but also of blending of radii with blade 
flanks. Image provided is a normal blade 


cross section that can be compared with 
a master drawing inserted in a holder 
that permits simultaneous viewing of 
both images in the eyepiece 

Blades up to 24 in. wide and as 
long as desired can be checked with 
magnification of 40 times; special 
adaptors are available to handle vanes. 

Engis Equipment Co., 431 So. Dear- 
born St., Chicago 5, Il. 


100 


Small Actuator for Electra 

Actuator that measures three inches 
long and weighs three-quarters of 
pound is used to open and close au 
duct shutters to permit increased ait 
flow through a refrigeration system fot 
ground cooling of Lockheed Electra’s 
cabin 

Gear ratio of the actuator is 30,000:1 
and it can supply up to 100-in.-lb. of 
torque, the manufacturer reports. ‘Two 
stages of compound planetary 
arranged in a half-inch-deep cavity per 
mit this high gear ratio. Ratio can be 
modified to 50,000:1, the maker states 
Limit been eliminated, 


gears, 


switches have 


and the actuator can stall at full open 
stroke continuously ap 
plied without damage to the motor, it 
is noted. Motor is 115 v. single-phase, 
+0)0-cycle a.c. type with integral start 
ing capacitor Unit can be supplied 
with a 26-v. d.c. type. 

AiResearch Manufacturing Division, 
Garrett Corp., Los Angeles, Calif. 


with voltage 


Accelerometer Senses .01G 

Operating on electrokinetic principle, 
I'vpe 4-242 
to sense dynamic accelerations down ti 
0.01G from 25 cps. to 50 k.c.: produces 
1 flat and 
60 k.c 

Unit will accurately 
tory acceleration and shock up to 1,00 
Gs with reading not affected by 200Gs 
steady-state iccording to 
the manufacturer. Device will operate 
at —10F to 140F. Low inertial mass of 
the equipment makes it suitable for 
testing small lightweight components, 
the maker points out. 

Consolidated Electrodynamics Corp., 
300 No. Sierra Madre Villa, Pasadena, 
Calif. 


accelerometer is designed 


response between 50 cps 


measure vibra 


acceleration, 


Toolmakers’ Microscope 


with 
changeable eyepiece and objective lenses 


Toolmakers’ microscope inter 
has magnification range of 27 times 
to 360 times: working range 1S four 
inches, permitting focus on workpieces 


up to 24-in. deep 


Measurement is possible in two 


directions, controlled bv micrometer 
spindles reading directly: to 0.0001 in 
Unit's weight is 23 Ib 


DoAll Co., Des Plaines, Ill. 


Small Drive Motors 

Series of .10-hp. continuous duty in 
duction 
cations to 


motors have ippli 
instruments, cameras 
tans, pumps o1 similar duties, manufac 
First application of the 


. 
is a 2-in. diameter, 


numerous 
drive 
turer notes 


SeTIes 3-in. long 


17-oz. motor used in a pump in coffee 
making machines in the Boeing 707 jet 
transport 

Electrical 
standard aircraft a.c. power supply 400 
cycle, 200-v.; 4-pole 3-phase continuous 
duty, 11,500 rpm. Motors meet mili 
tary specihcations. 

Task Corp., 1009 E. Vermont Ave., 
Anaheim, Calif. 


specifications include 


Pneumatic Jet Starter 


) y < 

Pneumatic ground starting unit 1 
designed particularly to meet airline 
turbine engine requirements, but can 
be used on any jet engine having an ait 
turbine starter or air impingement start 
ing. ' 

Unit has storage tank capable of pro 
viding three successive starts on a 1301 
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Cooling fo 


= 1 [-Toj i te) al [o- 


reliability...by AiR : search 


SPECIFICATIONS 


COOLING — Full 1.5 kw at 50,000 ft. The AiResearch unit shown above solves another critical electronic 
CAPACITY ambient pressure altitude cooling problem in the following manner: 

The larger fan, at top left of unit, draws cooling ambient air through the 
heat exchanger. Simultaneously, the smaller fan, at bottom center of 
unit, circulates dense, non-toxic sulfur hexafluoride (SFs) through the 

TEMPERATURE: 10°C. heat exchanger and over the electronic equipment. The cooled gas 
AMBIENT AIR PRESSURE: 1.7 psia maintains the sealed electronic equipment at the desired temperature. 
The 20 by 24 inch honeycomb mounting base for the cooling 
FLOW: 3.6 Ib/min components is designed by AiResearch to form an integral part of the 
pressurized electronic equipment container. 
TEMPERATURE: 85°C. This cooling package, incorporating standard, proved components, 
CONTAINER GAS PRESSURE: 20 psia was developed by AiResearch in minimum time. It and other air or 
FLOW: 9.8 Ib/min liquid-cooled units for similar purposes are based on almost 20 years 
of experience in the development of cooling systems for aircraft, 
missile and nuclear applications. 

Send us details of your problems or contact the nearest Airsupply or 

Aero Engineering office for further information. 


and inlet conditions 
as follows: 











CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California* Phoenix, Arizona 


AERO ENGINEERING OFFICES: AIRSUPPLY OFFIC 


MINEOLA * ATLANTA * BALTIMORE * BOSTON * CHICAGO + CINCINNATI *« COLUMBUS LLS * DENVER * FT. WORTH * KANSA y A 


DETROIT + INDIANAPOLIS * PHILADELPHIA © ST. LOUIS * SYRACUSE + ORLANDO CATTLE + T A*Ww TA 
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Taye Che 


Through this rugged but sensitive vibration pickup, the smallest hint 
of unbalance in a turbojet or Wiew turboprop engine is detected and fed 


and then to a signal light and meter 





day, is designed to operate at ambients 
of 45F to 130F, from sea level to 
7,500 ft. and relative humidity of 
LOO” 

Compressor engine can build up 
pressure in storage tank from ambient 
to fully charged in 15 min.; as pressure 
drops in the storage tank, compressor 
starts automatically to replenish it. Dis 
charge air pressure can- be varied from 
»U to /> psig 

Basic unit can be truck or trailer 
mounted, Models HAS 317TM and 
HAS 317MM, respectively. 

Pre-Flite Industries Corp., 
Garfield Ave., Paramount, Calif. 


16706 


Brushless Alternator 
Brushless alternator, with onl 
ing part being a solid-metal rotor, is 
especially designed to operate at tem 
S00F. Slip rings are 
eliminated and machine is inherently 
explosion proof. Rotor speed is lim 
ited onlv bv centrifugal stresses and by 
lubrication. Rectifiers for the 
unit are included in the 


mov- 


peratures above 


bearing 
cxcitation 


ilternator package rather than in a 
separate box. 

Present design from 0.8 
k. v. a. down to 125 k. v. a., but larger 
requirements can be met, the manu 
facturer reports. 

Turbo-Machinery Division, Aecrojet- 
General Corp., Azusa, Calif. 


Light Shut-Off Valve 


\lternator cooler air shut-off 
with actuator, weighs 13 oz., 
inside diameter of 1.25 in. Designated 
Model 119, unit is a pneumatically ac 
tuated open-closed butterfly type de- 


ranges 


valve, 
has an 
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ENGINEERING 


assistant available 


His name is STANPAT, and though he is not human he can swallow 
up your tedious re-drawing and re-lettering of standard and repetitive 
blueprint items for 24 hours a day if need be — without tiring. 
STANPAT is the remarkable tri-acetate sheet that is pre-printed with 
your specification and revision boxes, standard symbols, sub-assem- 
blies, components and cross-sections . . . with adhesive front or back, 
waiting to be pressed into position in 15 seconds! Reproductions are 
unusually crisp and clear, guaranteed not to wrinkle, dry out or come 
off. STANPAT saves hundreds of hours in drafting time and money, 
allowing the engineer more time for creative work. 


sdy employed in numerous firms, STANPAT can go to work 
ao! Send us your drawing details now for quotation and free 
gation. 


(\ y 


/, PEEL the tri-acetate 


» 


STANPAT CO., Whitestone 57, New York, N. Y., U.S.A 


STANPAT CO. 
Whitestone 


ff adhesive from its 


PLACE the tri-acetate 
in position on the 


tracing. 


will not wrinkle or 
come off. 


57, N. Y., U.S.A. 


Phone: Flushing 9-1693-1611 


C) Please quote on-enclosed samples [_] Kindly send me STANPAT literature and somples 
Dept. 13 


NAME____ 


See nenamneen - 


COMPANY 





ADDRESS__ 








FISCHER & PORTER 
TURBINE FLOWMETER 
BREAKS THROUGH 
CALIBRATION BARRIER 


-4 CTKSH++4 


hie t —— 


CYCLES /GALLON 


++15 CTKS 




















———60 CIKS +--+} +, 


PERCENT OF MAXIMUM FREQUENCY 5 i = 
KINEMATIC VISCOSITY, CTKS 


LO 10 | / 
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Performance curves for conventional turbine flowmeters 


Re-calibrating for every change in fuel can get to be a very real 
barrier to metering efficiency. Conventional turbine flowmeters 
require a separate calibration curve for each change in viscosity. 
But F & P turbine flowmeters use the same calibration curve for 
all viscosities: one meter... one calibration .. . handles all 
fluids. Dismantling and reassembly for inspection do not affect 
the calibration in any way. 


All-viscosity calibration plus long linear ranges, rapid transient 
response, simple rugged design, and insensitivity to meter 
attitudes and piping configurations make this flowmeter the 
ideal building block for missile fuel metering and engine test 
systems. Write for new Catalog 10C150. Fischer & Porter Co., 
5118 County Line Road, Hatboro, Pa. In Canada, write Fischer 
& Porter (Canada) Ltd., 2700 Jane Street,-Toronto, Ontario. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 





= 


signed to close off air flow with an 
accurate controlled air leak of 0.2 +0.01 
lb./min. with a maximum pressure drop 
of 4.75 psi 

Pressure drop across the valve does 
not exceed 0.03 psi. for an inlet flow 
of 2.7 lb./min. at a pressure of 17 psi. 
and temperature from —5OF to 260F. 
Actuation time is stated to be one sec- 
ond with an actuator air pressure of 
60-90 psi. 

Unit's length is 4 in., height is 2 in. 
and width 3.82 in. 

Propulsion Research Corp., 1860 
Franklin Ave., Santa Monica, Calif. 


Fast Plastic Coater 

Plastic coating machine is designed 
to cover metal parts with hot-melt pro- 
tection, strippable material in one op- 
eration, climinating — hand-dipping. 
Coating material is melted in an elec- 
trically heated, thermostatically con- 
trolled tank, a seven-day program time 
clock control being included. Parts are 
hung on a conveyer for transfer into 
the tank. 

Aircraft Tools, Inc., 9030 Bellanca 
Ave., Los Angeles 45, Calif. 


Flight Data Plotter 


Model 314 visual recorder plots 
graphs of 12 selected flight test van 
ables at 15 times the speed of data 
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For nerves that 
wont break down... 


.». Specify 
REVERE TEFLON* CABLE 


Electronic cables, the “nerves” of monitoring and test- 
ing systems in missiles, rockets and aircraft, are con- 
stantly being stressed by the searing heat around jet 
engines . . . the sub-zero cold of the stratosphere . . . 
immersion in fuels, chemicals or solvents. Revere Teflon 
Cable meets these high service requirements . . . and 
those of computer and radar applications, too. 


Revere Teflon Cables are available with 1, 2, 3 or 4 

teflon-insulated, silver plated, stranded copper con- 

ductors, rated for continuous operation from —90°C. 

to +-210°C. Cables are shielded with silver plated cop- 

per to give 90% coverage. Jackets to suit application 

— silicone treated glass braid, teflon, Kel-F**, vinyl, 

nylon, etc. 

Conductor size: 24 to 18 gage in .008” (300 volt), *€.1. du Pont trademark 
.010” (600 volt) and .015” (1000 volt) wall thicknesses. Wire passee'S00 he 
Ten and fifteen mil wall conductors meet applicable SN 
requirements of MIL-W-16878, Type E and EE. ve 


TYPICAL SPECIFICATIONS — Single Conductor Teflon Insulation 


Spork Test Voltage . 3000 volts Write today 
Insulation Resistance ..Greater than 10* megohm/1000 ft. for Engineering 
Continuous ey Range —90°C. to +210°C. (t) Bulletin 1905 describing 
Dielectric Constant 1 MC/Sec 2.5 maximum 
Power Factor @ 1 MC/Sec Less than 0.0003 Revere TEFLON CABLE. 
Flammability ... Does not support combustion 
Shrinkage ......... Less than Ye" in 18’ @ 250°C for 96 hrs. 
Abrasion (per MIL-T-5438) Passes 38” of 400 grit, 

aluminum oxide, 42 Ib. weight 
Moisture Absorption 0.0% 
Specific Gravity ; 2.2 average 
Chemical and Solvent Resistance Excellent 





REVERE CORPORATION OF AMERICA 
Wallingford, Connecticut 
A SUBSIDIARY OF NEPTUNE METER COMPANY 





Powered by solar energy, this tiny two-way voice radio under 
development at Hoffman may soon provide a reliable 

new communications link in air-sea rescue operations. 

It’s another outstanding example of... 


an @ Flectronics 


Where exciting new things are happening in 
SEMICONDUCTOR APPLICATIONS 


—— 
a 
* 


Hoffman solar energy converters turn rays of sunlight directly 
into electricity to charge batteries and to operate electrical 
slectronic equipm t J ices made 
Soler-cheracd and € nic equipment. A few of the amazing devices made 
flashlights do not 4 a — practical by Hoffman solar energy converters are shown to the left. 
require replace Module Units for use i —- oe ol + sia 
ment of dry cells a variety of installations Some vese products are already on the market—others are 
undergoing intensive field test and evaluation. If you have 
applications for which Hoffman solar converters might be used to 
advantage, you are invited to write for additional information. 





Hoffman SOLARADIO: : 
Solar energy | ’ HOFFMAN LABORATORIES, INC. /3740 South Grand Avenue, Los Angeles 7, California 
converters recharge e roducti ° s . ~ Co S- v 
batteries automatically Research, Development & Production - Weapons Systems - Radar - Communications - Navigation 
Electronic Counter Measures - Semiconductor Applications - Electro-Mechanical Equipment 


Significant new developments at Hoffman have created important positions for scientists and engineers of high calibre. Please address inquiries to Chief Engineer 











acquisition, the manufacturer reports. 
Unit is a multiple stylus instrument re- 
corder with 50 stvlii per inch across a 
|4-in. wide plotting head. 

Writing is by electroplating iron 
from the positive blade electrode to 
laxpaper. Paper feed speeds of 0.5, 1, 
2.5, +, 5 or 10 in. per second can be 
selected. 

Tally Register Corp., 5300 N.W., 
Seattle, Washington. 


WHAT'S NEW 





Reports Available: 


The following reports were spon- 
sored by The Office of Technical 
Services, United States Department of 
Commerce, Washington 25, D. C. 


Development of Metal-Bonding Adhe- 
sive with Improved Heat Resistance— 
by J. M. Black and R. F. Blomquist, 
Forrest Products Laboratory, U.S. De- 
partment of Agriculture, for Wright 
\ir Development Center, U.S. Air 
Force, April, 1957: $.50; 20pp.; (PB 
121856). 


Equipment Cooling Systems for Air- 
craft: Part 1—Summary of Cooling Sys- 
tem Study—by R. H. Zimmerman and 
W. Robinson, Ohio State University 
Research Foundation for Wright Au 
Development Center, U.S. Air Force, 
September, 1954; $2.25; 88pp. (PB 
121256). 


Part 2—Aircraft Penalty Methods and 
System Components Characteristics— 
by R. H. Zimmerman, September, 
1954: $4.00; 193pp.; (PB 121234). 


Tensile Deformation of Aluminum as 
a Function of Temperatures, Strain 
Rate, and Grain Size—by R. P. Carre- 
ker, Jr., and W. R. Hibbard, Jr., Wright 
Air Development Center, U.S. Air 
Force, July, 1955: $.75; 27pp.; (PB 
121143). 
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You don’t need 
a light touch 
to keep from 


stripping threag Bisse HYLY) , 


Screw-Thread 
Inserts 


Precision-Formed 

Stainless Steel Wire Inserts 
Produce Permanent Threads 

in Tapped Holes. 


No need to worry about too much 
load on tapped threads when you 
use Heli-Coil Inserts. They with- 
stand excessive torque and, even in 
soft metals, bolt will shear off be- 
fore female threads strip. Thread 
life is increased . . . corrosion, seiz- 
ing and galling eliminated. Heli-Coil 
Inserts allow designers to use stand- 
ard bosses, lighter materials, shorter 
and fewer fasteners—save time, 
space, weight and assembly costs. 
Mail coupon for complete data. 
Also ask for information on the 
NEW Screw-Lock Inserts which 
give all benefits of the regular in- 
sert plus an internal lock. Use in- 
stead of lock nuts, lock wiring, etc. 


*Reg. U.S. Pat. Of. 


HELI-COIL CORPORATION 


A Division of Topp Industries, Inc. 


HELI-COIL CORPORATION 
201 Shelter Rock Lane, Danbury, Conn. 


( Send me design manval on Heli-Coil Screw-Thread Inserts 
(J Send me design manval on Heli-Coil Screw-Lock Inserts 
() Send me address of nearest Heli-Coil Applications Engineer 


NAME a ilicenienaiaiiinncit 


FIRM. 





ADDRESS comeentnis 


_S_  S . 
Mas cee ce ee ee ee ee ee ee ee ee 


IN CANADA: W.R. WATKINS CO., LTD., 41 Kipling Ave. S., Toronto 18, Ont. 
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Rocket-boosted free-flight model of the Arrow 
is readied for firing. Thirteen such models 
were launched in Canada and the U.S. to 
supplement wind tunnel data. Solid fuel 
booster falls away after the model reaches 
speed; data is radioed to the ground. 


“Gn ttn. 


Aft view of the CF-105 shows the extreme thinness and 
blunt trailjng edges of the lifting and stabilizing surfaces. 
The first prototype has completed low speed taxi _ trials 
at Malton Airport, Toronto, and will undergo high speed 
taxi trials in two or three weeks. During the high speed 
taxi trials Avro’s chief test pilot, Jan Zurakowski, may 
take the aircraft up for its first flight, but no date has been 
set. First five aircraft will be powered by Pratt & Whit- 
ney J75 turbojet, later ones by Orenda Iroquois. 


Avros CF-105 Arrow, 
Nears First Flight 


Pilot of CF-105 has limited vision (below). Glass panels 
around his cockpit are all flat. Avionics operator sits imme- 
diately behind the pilot under an almost solid metal 
canopy. Very small window on each side just aft of the 
engine air inlet give him his only view. 











Center fuselage section is joined to the center wing panel and aft fuselage. Jig is part of production tooling which is being used in the 
construction of flight test aircraft. Several flight test Arrows will be built to speed this program. 


ee 








Four center fuselage sections move down the CF-105 production Technicians calibrate strain gages in a free-flight model of the 


line as one is being joined to a wing in the background. Arrow. Gages measure structural stresses due to airloads. 
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RADIO-controlled RP-71 pilotless drone is shown at top poised for flight at Army Electronic 
Proving Ground, Ft. Huachucha, Ariz. Reconnaissance camera fits into fuselage (bottom). 


Night Aerial Reconnaissance Unit 
Takes Rapid Series Flash Photos 


New York—New, lightweight night 
ierial photo reconnaissance system fo 


manned planes or pilotless drones ha 
been developed by the U.S. Army Sig 
nal Corps and Fairchild Camera and 
Instrument Corp. 

Le irt of the system 18 a 17 lb KA 2§ 
44 x 44 in. reconnaissance camera mad¢ 
by Fairchild. It is equipped with cor 
trols for Image Motion Compensatign 
IMC) to avoid blurring caused by tak 
ing pictures from low altitudes at high 
aircraft speeds 

lhe KA-28 system has been installed 
in an RP-71 drone made by Radioplane 
Division, Northrop Aircraft, Inc 

l'o take night photographs, the film 
transport system of the camera actuates 

stepping switch which ejects alter 
nately 14 flash cartridges mounted seven 
on each side of the fuselage Electrical 
ignition of primers ejects the cartridges 


\ single 28 v. battery supplies power to 
the entire KA-28 system 

Camera does not have a ¢ 
shutter 


onventional 


It makes a sequential series of pic- 


tures so that a strip of terrain can be 
photographed in a matter of seconds by 
in extremely rapid succession of flashes 
Sepa ite exposures on l continuouslh 
moving roll of film overlap each other 

Army believe that the 
drone will prove to be alm st HN pos 


engineers 


sible to intercept or shoot down be- 
it some distance 
light 


cause cartridges ignite 
from the 
verv briefly 

(he cameras and mounting are built 
to absorb a hard landing shock without 


plane and hold their 


damage 
Photoflash cartridg« 
signed by the Armament Division, Uni 


versal Match Corp., St. Louis, No 


ejector was dk 
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Research at Marquardt... 


by 
Roy E. Marquardt 
President 


a 


Although ramjet development in the 
Powerplants Division is the major 
activity here at Marquardt, there are 
three other divisions carrying on 
significant work; Controls and Ac- 
cessories, Test, and Long Range 
Planning and Research. 

The youngest of these Divisions is 

Long Range Planning and Research. 
Headed by John Drake, and number- 
ing 50 engineers, the Division has 
two primary functions: 
PLANNING — anticipating product 
trends in areas where we now oper- 
ate or might enter. Actually this 
planning is done in a staff capacity, 
and normally the results end up as 
recommendations. 
SUPPORT — to the other divisions, 
by introducing product improvements 
which offer promise for the future. 
These improvements generally in- 
volve a small scale program to estab- 
lish the idea as feasible. This research 
function also may be concerned with 
areas which do not fit into present 
Marquardt projects. 

Long Range Planning and Research 
was begun in 1954. One of its first 
studies concerned areas where the 
ramjet can now be used or where it 
might be used in the foreseeable fu- 
ture. To date some exciting new 
powerplant cycles have been plotted. 
Some are variations of cycles now in 
existence, others are radically dif- 
ferent. 

Projects also have probed new 
“exotic” fuels, new types of diffusers, 
accessory systems, and controls. One 
phase of Aircraft Nuclear Propul- 
sion is now being explored. 

Ground was broken near Newhall, 
California recently for a research 
test center. This aerodynamic facil- 
ity will have testing capabilities to 
Mach 14.5 as a wind tunnel and Mach 
10 for free jet testing with excellent 
simulation of full scale flight condi- 
tions (Reynolds Number). In addi 
tion, it will permit simulation of 
combustion conditions to Mach 8 and 
altitudes above 150,000 feet. 

Within this Division, research en- 
gineers will find a spectrum of re- 
search engineering opportunities, 
including: 
DESIGN 
NUCLEONICS 
CONTROLS 
For information about these positions 
and the professional engineering en- 
vironment at Marquardt, we invite 
you to write Jim Dale, Professional 
Personnel, today. 
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AERO- THERMODYNAMICS 
HEAT TRANSFER 
COMBUSTION 
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Marquardt Means Opportunity—R« 
} ; ) 


nee av a veritable spex 
\ aft, 
BARRIER 
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Shown Here: John Drake, Director of Long Range 
Planning and Research Division 





*ENGINEER| BARRIER —an achievement level beyond which you cannot advance. 








Tactair Servo Amplifier... a tiny 
precision pneumatic control, converts 
high-frequency, low-level signals into 
high-level actuator power 


Memo: to missile men looking for dependable components 


Transition from manned aircraft to guided missiles can 
be smooth when you recognize that today’s aircraft 
and tomorrow’s missiles have similar functions and 
require similar controls. Often, a precision control 
developed for one has application in the other. 

Case in point: this Tactair servo amplifier . . . 

the “intelligence center” of the revolutionary new 
lactair T-3 Autopilot. The extreme light weight and 
high sensitivity of this tiny, completely pneumatic unit 
give the autopilot superior flight characteristics, 

}-axis control, half the weight and cost of 
conventional types. 


Result: a precision control with performance 
characteristics suited to missile use. Having a primary 
valve with virtually mass-less components, it converts 
high-frequency, low-level signals into high-level 
actuator power . . . produces a true force replica of the 
minute input signal, even under extremely high and 
low temperatures. It weighs only 11% oz., requires no 
current, and is small enough to hold in the 

palm of a hand. 


Reminder: on standard or special components, let us 
assist you with your next precision valve problem. 
Every job we do is done on a personalized basis. 

It has been that way for 16 years. Tactair Valve 
Division, Aircraft Products Company, 

Bridgeport, Pa. BRoadway 5-1000. 


® 
CONTROL, SELECT, BRAKE, RESTRICT, CHECK... “FACT. fy i zs 








Stock 


Transactions 





7.000 


shares 


Washington—Disposal _ of 
Curtiss-Wright Corp. common 
by Roy T. Hurley, officer and director, 
has been reported by the Securities and 
Exchange Commission, leaving a total 
holding of 15,500, with Hurley's 
vife beneficially holding 100 common 
shares 
Other 
reported included 


Curtiss-Wright transactions 
Disposal of 2,400 
shares by T. Roland Berner, 
director, leaving a holding of 1,800; 
disposal of 1,000 common shares by 
Jack O. Charshafian, officer, leaving a 
holding of 1,000; disposal of 5.000 com- 
mon shares by Thomas C. Coyne, offi- 
cer, leaving a holding 6f 5,000. 

Disposal of 3,000 common shares by 
Nicholas Dykstra, officer, leaving a hold 
ing of 1,000; disposal of 400 common 
shares by William T. Lake, officer, leav- 
ing a holding of 2,400; disposal of 
1,000 common shares by Frank W. 
Mencik, officer, leaving a holding of 
1,000; acquisition of 3,000 and disposal 
of 2,000 common shares by S. B. 
Kurzina, Jr., for a holding of 6,100; 
acquisition of 1,100 and disposal of 
1,000 common shares by Joseph V. 
Miccio, officer, for a total holding of 
5.600 

Other stock transactions reported by 
the SEC: 


common 


Aero Supply Manufacturing Co. Inc. Ac- 
ition of 100 common shares by Harold E., 
hristensen, director, for a holding of 1,000; 
acquisition of 1,700 common shares by 
Henry M. Margolis, director, for a holding 
of 49,961 with Henmar Investing Corp. 
holding 20,335 common shares 
Margolis; acquisition of 1,000 com- 
shares by Estate “A” under Leo 
officer, for a beneficial holding of 
00 with Leo Strauss directly holding 18,- 


eneficially 
un ler 
mon 
strauss 
585 common shares 

Aeroquip Corp. Acquisition of 100 common 
shares by Kent R. Manning, officer, for a 
holding of 326; acquisition of 200 and dis- 
posal 100 common shares by George A. 
officer, for a holding of 310, 

Alaska Airlines Inc. Acquisition of 2,600 
common shares by H. W. Robinson, director, 
for a holding of 3,601. 

Allegheny Airlines Inc. Acquisition of 100 
common shares by Walter J. Short, officer, 
for a holding of 250. 

American Airlines Ine. Acquisition of 100 
common shares by Edwin R. Herzog, di- 
rector, for a holding of 600. 

American Bosch Arma. Acquisition of 
2,000 common shares by a holding company 
under William S. Wasserman, director, for 
a beneficial holding of 8,000, with truste un- 
beneficially holding 4,569 


Seaver 


der Wasserman 
common shares 

Atlas Corp. Acquisition of 1,750 common 
David A. Stretch, officer, for a 
4,051 disposal of 500 preferred 
David A. Stretch, his entire hold- 


shares by 
holding of 
shares by 
ing 

R Aveo 


Manufacturing Corp. Acquisition of 
mon shares by K. R. Wilson Jr., 
officer and director, for a total holding of 
1.600 

Bell Aircraft Corp. Acquisition of 2,600 
common shares by the Equity General Corp., 
a beneficial owner, for a holding of 1,342,- 
066; acquisition of 200 common shares by 
Walter A. Yates, director, for a holding of 
4.650 
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F-104A Carries Test Boom 


Lockheed F-104A equipped with a 6 ft. instrument boom is shown being pre-flighted by 
technicians. Airspeed is measured through the pitot at the boom’s end and pitch and yaw 
angles by the T-shaped indicators. Note large pylon fuel tanks suspended on wings. 


Braniff Airways Inc. Disposal of 
mon shares by J. Malcolm Harrison, officer, 
his entire holding. 

California Eastern Aviation Inc. Disposal 
of 700 common shares by William W. Brin- 
kerhoff, officer and director, leaving a hold- 
ing of 71,011. 

Capital Airlines Acquisition of 500 
common shares ‘by Charles H. Murchison, 
director, for a holding of 10,632; disposal of 
500 common shares by J. D. Stetson Cole- 
man, director, leaving a holding of 1,500; 
disposal of 500 common shares by Crawford 
Johnson, Jr leaving a holding of 765; 
disposal of $10,000 worth of convertible de- 
bentures by J. D. Stetson Coleman, director 
leaving a holding of $40,000; acquisition of 
$13,000 in convertible debentures by J. B 
Franklin, officer, his entire holding 
tion of $10,000 in convertible debentures by 
Thomas D, Neelands, Jr., director, for a 
holding of $110,000 

Cessna Aircraft 
common shares by Thomas 
tor, for a holding of 2,350 

Chance Vought Aircraft. Acquisition of 
1060 common shares by Clifford E Burt 
and director, for a holding of 60 
acquisition of 100 common 
Dechard A. Huley, director, his entirs« 
ing acquisition of 125 
Gifford K. Johnson, officer, his 
ing; acquisition of 200 
by W P Thayer, officer, his 
holding 

Consolidated 
of 400 
nell, director, for a holding of 

Continental Air Lines. Acquisition of 700 


Inc. 


acquisi- 


Acquisition of 250 


Salter, direc- 


officer 
shares by 
hold 
shares dy 
hold- 


shares 


common 
entire 
common 


entire 


Electrodynamics. Disposal 
Franklin H. Don- 
11.600 


common shares by 


271 com 


k L 


‘ Ehrman 

ving a } b 2,700 

Aviation & Engineering Corp 
mor by R. 1 


ks, Jr., director, leaving a holding 


Continental 
Disposal of 200 
Broo 
1.000 

Allen B. DuMont Laboratories Ine 


of 300 common sl Fre 


) shares 


‘ 


sition 
H. Guterman 
acquisit n 
van H. Tyso 
1,000 
PRastern Air Lines Ine 
common shares by St \ 
a holding of 302 
Emery Air Freight Corp 
00 common share y I 
director, for a holding 
General Dyna Corp 


shares by Vi 


leaving a holding 


7,000 comr 
officer and director 
5,000 disposal of 
Kenneth Stiles, off 


1,600 


} ’ hy 
shares 


Lear Ine Dis 
hares by A. G. H 
leaving a holding of $ 

MeDonnell Aircraft 


200 common shares 


Corp 


cer and directo 
with 104,871 
ist as guardian, and 
non shares 
National 
common 
otticer for 


Northrop Aircraft Inc 


Airlines Ine 
hares b R 
a holding 





A Martin Matador, big as a jet 
fighter, thunders into the air 
leaving a blazing trail as it 
roars toward its 40,000-foot o 
erating altitude. *e 


SUPPLIES HEAT 
a ™;, 4 4 » 
gence BONDI 

Y ff 


WA \ \ 
“\ 


< 
\ y, 7 
The Martin Company, in producing its bonded 
honeycomb airfoil surfaces for the Matador 
missile, uses an electric heating blanket which 
can withstand at least 100 bonding cycles without 


replacement. . 


The heating blankets, custom produced by Safe- 
way Heat Elements, can deliver from 400 to as high 
as 1,200 watts per square foot. They are composed 
of alternate layers of glass-cloth-reinforced silastic 
sheets, woven resistance wire heating elements, and 
copper screening for additional reinforcement and 
heat diffusion. 


The bonding fixture is closed on the airfoil surface 
and air pressure forces the skin in upon the honey- 
comb. At the same time, heat built up by the blanket 
sets up the structural adhesive resin. 


The present cure cycle is 30 minutes at 310°-330°F and from 
15 up to 100 psi plus preheating and aftercooling cycles. As little 


as 1 hour, 25 minutes is required to complete a Martin honeycomb 


structure. 


If it has to be heated (and the “‘it’’ 
can be just about anything), you 
can rely on Safeway engineers to 


folder, write to: 


680 Newfield Street + Middletown, Connecticut 























. 





study your problem and — without 
obligation — submit an 
appropriate recommendation. 

For your copy of a fact-filled 


HEATING SURFACE 


WIRE SCREEN 
REINFORCEMENT 


RESISTANCE WIRE 
HEATING ELEMENT 


MAGNIFIED CROSS 
SECTION SHOWS 
HOW HEATING 
ELEMENT IS BUILT 
UP FROM ALTER. 
NATE LAMINA. 
TIONS OF FIBER 
GLASS CLOTH AND 
SILICONE RUBBER 


~~ 


HEAT 
ELEMENTS 


INC. 











common shares, through exercise of ption 
by Whitley C 
a holding of 8,436 acquisition f 900 


mon shares by T. V. Jones, officer, his 


Collins, officer and director 


entire holding acquisition of 968 ommon 


shares by S. E. Weaver, Jr officer, for 
holding of 1,240.: 

Pan American World Airways Ine. Ac- 
quisition of 1,250 common shares by Erwin 
Balluder, officer, for a holding of 20,485 
acquisition of 2,000 common shares by 
Henry J. Friendly, officer and director, for 
a holding of 9,225 acquisition of 1,000 
ommon shares by MeGrillis Land Assn., 
a beneficial owner under Merrill Griswold 

its entire holding, with Griswold 

holding 400 common shares; acqui- 

00 common shares by Willis G 

through exercise of ) 

of 9,408; acquisition of 
through exercise of 
by H Preston Morris, officer for 

ding of 2,814 

Piper Aircraft Corp Acquisition 
on n shares by R. K. Griffin 

i holding of 578 

Radio Corp. of America Acquisitior 

res by Andre Meyer, dir 

r. fo iol of 10,000: disposal « 

t 1 CONV ] subdebentures by 

M. Odorizz fficer and director, h 

holding 

Kyan Aeronautical Co. Acquisition of 
n shares | Emtor Inc., a bene 

Solar Aircraft Co. Disposal of 40! 
mon shares by D. J. Guth, officer, leaving 


1: holding of 108,800 


Sperry Kand Corp. Disposal of 1,000 cor 

n shares by Lawrence E. Jamison, officer 

eaving a holding f 11,077; acquisition of 

warrants for common shares, which are 

iched to 54 S. F. debentures, his entire 
holding 

Trans Caribbean Airways. Acquisitio 

A share bought f 

r M suck! offic ind acqu 

‘ tock dividend 


rom issu 


ding of 

Trans World Airlines Ince. Acquisition 

100 common shares | J. W. Letzkus, office 
1 holding of 400 

Trans World Airlines quisition 

0 ommon shares y Noah Dietri 

director his entire holding 


64 common shares by Loyd Wright, direc- 


disposal 


his entire holding 
United Air Lines. Disposal of 200 om 
shares by Charles F. McErlean, officer 
ving a holding of 1,901 
nited Air Lines Ine Acquisition of 
posal of 100 common shares by Mar 
Ansorge, director, for a holding of 


I 100 
ind dis 


disposa of common shares ry 


es F. McErlean 
l 


201 acquisition of 90 commor 


officer, leaving a hold 
ins f > 
shares by A kse Nielson, director for a 
holding of 588 disposal of 700 common 
shares by Vernon Stouffer, director, leaving 
i holding of 340 
United Aircraft Corp. Acquisition of 101 
ommon shares by Ostrom Enders, director 
1 holding of 460; disposal of 1,800 com 
mon shares by William P. Gwinn, director 
aving a holding of 5,420 
Western Air Lines Ine. Acquisition of 500 
ipital shares by William 8S. Bartman, di- 
for a holding of 26, with Bartman 
i eneficial I holding 1,892 
nmon shares 


Navy Contracts 


Washington—Following is a list of 
unclassified contracts for $25,000 and 
over as released by Navy Contracting 
Offices 


PURCHASING OFFICE, DEPARTMENT 
OF THE NAVY, Bureau of Aeronautics, 
Washington 25, D. ¢ 

The Martin Co., Baltimore flap 
stand NOas 57-863-« (AD-31-5203 

Fairchild Camera & Instrument Corp., 

t modification improve- 
nm cameras, NOas 57-834-f 
(PH-31-2288-57). $48,838 


Syosset, L. I., N. ¥ 


rents for aircraft 


All American Engineering Co., Wilming 


AVIATION WEEK, January 13, 1958 


FOR VARIETY, AVAILABILITY, 
ECONOMY AND QUALITY... 


Ye B\B 


wL 
o|~ 








* Translation: You Can’t Beat The Bendix “Supermarket’’ 


Before you specify rotating compo- 
nents, make sure you talk to Bendix 

Because we produce a _ greater 
variety and greater volume of rotat- 
ing components every day than any- 
one else, we have become the 
“supermarket” of the industry, offer- 
ing you availability and economy 
with finest quality 

Our line includes the following, 
built to practically any specs you 
could want: 


Eclipse-Pioneer Division 


TETERBORO, N. J. 


Synchros and resolvers + Temperature 
compensoted tach generators and motor 
driven tachs + Low-inertia servo motors 
and motor generators » Motor gearheads 
and component packages « External slip 
ring synchros « Analog-digital converters 
« Gyros « Radar antenna devices. 


You'll find vour best values at the 
Bendix “Supermarket”. Try us 
District Offices: Burbank and San Francisco, Calif.; Dayton, 
Ohio; Washington, C Seattle, Wash end Miami 


Springs, Flo. —Export Sales & Service: Bendix International, 
205 E. 42nd St., New York 17, N. Y 
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GRANT SLIDES BREAK THE “DELAY” BARRIER! 
4 | 
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tesy 


Tew 


> Aircraft Corp 


nes 
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SS 
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e by reducing servicing time 
eby affording immediate accessi- 
bility to internal operating parts 


eby extending chassis units to 
best maintenance positions 


Grant Industrial Slides offer a new con- 
cept in the high-speed servicing of to- 
day’s high-speed aircraft. They break 
the “delay” barrier by eliminating the 
time consuming effort of “getting at” 
defective parts, enabling almost instan- 
taneous maintenance without costly 
loss in operating time. 


Grant slides are strong and dependable. 
They frequently weigh less than cum- 
bersome brackets or mountings, and 
are available in an unlimited range 
of variables. Grant offers complete 
engineering services, including at-your- 
plant discussions regarding the devel- 
opment of slides that meet your 
specifications exactly. Write today for 
Grant Industrial Slides technical data. 


# INDUSTRIAL SLIDES 


GRANT PULLEY & HARDWARE CORPORATION 
73 High Street, West Nyack, New York 
944 Long Beach Ave., Los Angeles 21, Calif, 








tor Del S/M a itinuing basis as 
required to operate the government-owned 
test equipment arresting equipment and 
instrumentation installed at the contractor's 
test site, Georgetown, Del., NOas 58-138-d 
(SI-23-1902-58). $296,145 

David Bogen Co., Paramus, N. J tati 
frequency changers, NOas 58-118-f (AE- 
81-2005-58), $95,870 

Fairchild Engine Division, Fairchild Er 
gine and Aircraft Corp Deer Park, L. I 
N. ¥ J44-R-20B engines, NOas 58-181-tf 
PD-41-660-58), $1 99,533 

Aecroprojects Inc., West Chester, Pa 
duct a study f the fundamental theory 

asonic welding to improve the perform 

vibratory welding equipment, NOas 
108-c (AE-41-2027-58), $67,688 


AVIATION SUPPLY OFFICE, 700 Rob- 
bins Ave., Philadelphia. 

Jowil Electronics Inec., Philadelphia, test 

nel harness N383-48421A(JD-IFB-38 

74-57), $126.64 

Industrial Hard Chrome Plating Corp., 
Emeryville Calif services and material 
N38 i8454A $83/3055-2696P1/58/ Aero) 
$295,650. 


DISTRICT PUBLIC WORKS OFFICE, 
THIRD NAVAL DISTRICT, New York City 

rufano Contracting Corp., Flushing, L. I 
Y resurfacing runway 6-24 USNAS 

klyn, N. Y. (IFB NBy 12089), $268,00 

NAVY PURCHASING OFFICE, Los An- 
geles, Calif. 

Convair Division, 

rp., San Diego 


i)), $ 


BUREAU OF ORDNANCE, Washington 
25, D. C. 

Vitro Laboratories, West 

eapon systen inalysis 

iat services NOrd-17 

NAVAL AVIONICS FACILITY, Indian- 
apolis. 

G. M. Giannini and Co., Chicago 


rawing 1269283 


USAF Contracts 


Washington—Following is a list of 
unclassified contracts for $25,000 and 
over as released by Air Force Contract 
ing Offices 


TOPEKA AFD, Topeka AFS, Topeka, 
Kan. 

Elastic Stop Nut Corp. of America, Ur 
N. J., nut, 4,500,000 ea. (IFB 14-604 
296). $37,800 

Union Carbide Chemicals Co. Division, 
nion Carbide & Carbon Corp New York 

ing and defrosting fluid (IFB 14- 

04-57-1222 and amendment number 1) 
1,408 gals., $27,947 

National Lead Co., St. Louis, lead shee 
01,436 Ibs. (IF B 14-604-57-1395), $32,008 

Ek. I. du Pont de Nemours & Co., Wilming 
ton, methanol, 130,000 gals. (IFB 14-604 


t 


8-9), $38,743 

Klincher Locknut Co., Indianapolis, nut 
381.500 ea (IFB 14-604-57-1231) $4i 

Hughes Aircraft Co., Culver City, Calif 
pecial tools 350 ea. (basic contract AF 
4(607) 2173), $27,758 

Wells Industries Corp., North Hollywood 
Calif oxygen purifier cartridge, 24,888 ea 
(IFB 14-604-57-1330), $47,287 

Turco Products Inc., Los Angeles, carbon 
removing compound, 35,000 gals. (IFB 14 
604-57-947), $44,550 

Shell Chemical Corp., New York City 
ilcohol, 83,538 gals. (IFB 14-604-57-944) 
$52 628 

SAN ANTONIO AMA, Kelly AFB, Tex. 

Titeflex Ine., Springfield Mass 4718- 
41970 wiring harness, 750 ea., new bask 
overhaul instructions with parts breakdown 
in accordance with MCMTT exhibit No. 1-4, 
1 ea., and spare parts for R4360-63/65 en- 

PR SA-7-03H-1665, SA-7-13H- 


5-1, $99,867 
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NOW, Data Plotting 
Direct from 
Magnetic Tap 


For the man who’s got numbers 
and needs curves... The Beckman 
Tape-to-Curve Converter makes 
high-speed X-Y plots directly from 
magnetic tapes containing raw digital data or computed output 
from electronic data computing machines. It makes up to 
100 separate plots, 1000 points, in 30 minutes — nine plots per 
30”x 30” sheet. 
Tedious, time-consuming manual plotting is eliminated, 
and middle-step conversion from tape to punch cards is 
outmoded. Cards are used for programming and control only. 
Separate cards for time and point address afford flexibility 
for plotting one channel against another, one channel against 
time, or one channel against an absolute nominal value. 
Accurate, reliable digital-to-analog conversion is accomplished 
by Beckman DAC’s, proved in countless systems applications. 
The Beckman Tape-to-Curve Converter is an invaluable 
supplement to users of IBM 700 series and IBM 650’s equipped 
with magnetic tape. It is essential in any application where 
the rapid plotting of large quantities of data is important — from 
the evaluation of geophysical data to the graphical depiction 
of chemical processes, aircraft tests, or business statistics. 
For more information on the Beckman Tape-to-Curve Converter 
or other modern data handling systems, write for Data File 2D-14-?. 
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This typical data plotting installation consists of the Beckman 
Tape-to-Curve Converter, IBM Reproducing Punch, 1BM 
Magnetic Tape Unit, and an Electronic Associates Variplotter 


/ 


Beckman: 


Systems Division 
325 N. Muller Ave., Anaheim, Cali/ 


a division of Beckman Instruments 


Ine 
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DESIGNS BECOME DELIVERIES FASTER with Trevarno Glass Fabrics. Why? Because Trevarno pre- 
impregnated glass fabrics bring the fabrication of large intricate components one step closer to a production line 
basis. It’s Coast’s unique “one company” operation—under which weaving, finishing and impregnating are done 
under one roof to give you total uniformity no matter how large the order. The result? Perfect consistency in 
drape, tack, flow and volatile contents in every unit. And this same high degree of uniformity—whether it’s in 
fabrics for the giant radomes on the Lockheed P2V or for high performance heat resistant components —is 
standard with Trevarno. Write today for data on Phenolic, Epoxy, Silicone, Polyester resin systems, or on custom 
impregnations for special applications. High glass moulding compounds in above resin systems also available. 
For further information contact Coast Manufacturing & Supply Company, P.O. Box 71, Livermore, California. 


Sales offices: 4924 Greenville Avenue, Dallas, Texas, 635 South Kenmore Avenue, Los Angeles, California. 
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GLASS FABRICS 
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SCALE~- # : 1,000,000 


GREATER 
PITTSBURGH 
AIRPORT 


& 


DEPARTURE 1650 


APPROX. 


a 


OVER 
NEW ALEXANORIA 
1905 


PHILIPSBURG 
AIRPORT 


OVER 
COALPORT 
916 


EPORTEO 
COALPORT 
POSITION 
AT 92! 





CRASH 1923 
8, 


TYROWE 





LODESTAR crashed Dec. 20, 1956, when loss of control for reasons unknown caused rapid descent during which structural failure occurred. 


CAB Accident Investigation Report: 





Loss of Control Probably Caused Crash 


kheed Lodestar, model 18-56, N 
owned by United States Steel Corp 
subsidiary, Columbia 
crashed approximately 
> mi I'yvrone, Pa., about 
n De The captain, copilot and 
1 company official, the only persons aboard, 

killed and the aircraft was destroyed 


HISTORY OF THE FLIGHT 


N 1245V departed Greater Pittsburgh 
rt, Pittsburgh, Pa., at 1850, Dec. 20, 

on an IFR flight plan via airways 

V-6, V-168, V-30 and V-1 to New 

ork International Airport, Jamaica, N. ¥ 
Th rew consisted of Capt Rov H. Rollo 
ind Copilot Lewis Thomas Williams. Mr 
Alden Roach, president of Columbia-Geneva 
Steel Co 
At the time 
vross weight of the ai 


\ Le 
1245\ 
ind operated by its 

Steel Co 
north of 

20, 1956 


\-cneva 


was the only passenger 
of takeoff from Pittsburgh 
craft was 19,421 
maximum allowable gross load 19,500 
ind the weight was properly distributed 
The purpose of the flight was to transport 
Mr. Roach to New York International Air 

port 

The flight reported to Pittsburgh Air 
Route Trafic Center at 1905 when it was 
r New Alexandria, Pa., altitude 7,000 ft 
A revised routing clearance to New York 
International Airport was issued to the flight 
it 1906 by ARTC to proceed via airways 
V-35, V-6, V-168 and Blue 18, and to climb 
to and maintain 9,000 ft Accordingly, 
N 1245V reported leaving 7,000 and 8,000 

ft. at 1907 and 1909, respectively 


lh, 


Position Given 

At 1921 the Civil Aeronautics Adminis 
tration Communications Station at Philips 
burg, Pa., received a call from the flight 
giving its position as over the Coalport 


All times herein are eastern standard and 
msed on the 24-hr. clock; altitudes are 
nean sea level 
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1923 


intersection at 1916, estimating Philipsburg 
at 1930. Philipsburg radio then requested 
N 1245V to change over to the frequency 
of the New York Air Route Traffic Control 
Center and this message was acknowledged 
This was the last radio contact with the 
flight 

At 1928 Philipsburg radio received a 
ill, from a location 24 mi ist 
of the Coalport intersection and approxi 
mately 12 mi. south-southwest of the Phil 
ipsburg Airport, to the effect that an air 
raft, later identified: as N 1245V, had 

} 


rashed and was burning in a nearby moun 


telephone 


' 


vooded area 

The Philipsburg 1928 weather jUeNCE 
s: Ceiling measured 40 overcast; 
visibility 2 mi.; fog; temper re 40; dew 


point 40; wind calm; altimeter 30.04 


INVESTIGATION 


Ihe pla ot 
wooded, rugged terrain, at an elevation of 
bout 1,500 ft. The impact heading of 
the main wreckage was southwest 
a .eciprocal of the destination heading. Nu 
merous parts of the aircraft had separated 
in flight and these ittered 
for almost a mile in an direction 
back along the flight path 


4 


nous 


ground impa t was in heavily 


mK arly 


found s 
easterly 


wer 


The major parts which separat in flight 
vere: The left outer wing panel; th 
outer wing panel outboard of the wing 
flap; the left and right fins and rudders; the 
left and right horizontal stabilizers and 
elevators; the aft fuselage rearward 
the large window located just 
the cabin door; and both pow 
other components found at 
the wreckage site The landing gear and 
wing flaps were found in the retracted po 
sition 

A detailed study of the wreckage indi 
cated that the left wing and the empennage 
failed almost simultaneously. It was de 
termined that the left horizontal stabilizer 


right 


from 
forward of 
plants. All 


major were 


is the first unit to separate 
llowed by the right hori stabilizer 
latter l 


empennage 
rontal 
nt showed evidence 
truck on it 


omporn 
leading edge d 
most 
uileron bala 
so separated in 
mpennag 


wling 
There 
Dhes tore out 


sepal ite d 


De-Icer Setting Unknown 


It ould not be esta hed if th 


mp 


of the accident, as the setting of 


‘ 
i 
lof 
( 


r distributor valve 


ra te 


it Caldwell, N t disassembly and exam 
vation. Both propellers wer yped wit 
alcohol de ing quip! nt I | t 
of the propeller domes were: Left, 45 deg.; 
right 61d g All st rop ) 
tioned. Study of th 

ndicated that the prope 
Left prop 

48 to 54 deg. A 


both Pll 


mpact wer f 

right propeller complete 

cxamimation of 

evidence of a failure of anv of the « 

components of rplants whil 

flight. It was that there was a 
) t 1 th 


notable absence of dep i 


dad 


the pow 


obse rved 








thanks to XEROGRAPHY... 


SPEED and QUALITY in 


ACCUMULATIVE REPORTS 
CATALOG SHEETS 
COST SHEETS 
ENGINEERING DRAWINGS 
INVENTORY SHEETS 
MANAGEMENT REPORTS 
MANUALS 
OFFICE FORMS 
PRICE LISTS 

RSONNEL DIRECTORIES 
PARTS CATALOGS 
SALES LETTERS 
TELEPHONE DIRECTORIES 


paperwork duplicating 


NO LONGER ARE PROBLEMS! 


Whether it’s a simple report of a few 
pages and a few copies, or a monu- 
mental report of hundreds of pages, 
it can be copied onto offset paper 
masters by xerography at low cost. 

Quality is exceptional. Each copy 
run off on an offset duplicator from 
a master prepared by xerography is 
precisely like the original. Everyone 
else’s copy will be as good as yours. 

What’s xerography? 

That would have been a fair ques- 
tion a few years ago when The 


e Xerography copies anything written, 

printed, typed, or drawn © Same, en- 

larged, or reduced size ¢ Copies onto 
all kinds of masters— 
paper, metal, spirit, trans- 
lucent—for duplicating e 
Copies line and halftone 
subjects. 


Haloid Company first unveiled it. 
But today xerography is widely known 
—in business, industry, and govern- 
ment—as the world’s most versatile 
copying process. 

Every department in a modern 
plant can use xerography profitably, 
day after day, week after week, speed- 
ing intracompany communications, 
getting vital information to the field 
quickly, cutting important costs 
everywhere. 

Xerography is used increasingly to 
prepare masters for cumulative re- 
ports; catalog, inventory, and cost 
sheets; engineering drawings, man- 
agement reports, manuals, office and 
factory forms, personnel and tele- 
phone directories, price lists, sales 


letters, news releases, and others. 


Every day someone finds new uses 
for versatile xerography. And every 
day it’s saving money, doing things 
never before deemed feasible. 

If you’ve installed XeroX® copy- 
ing equipment, you know that speed, 
quality and accuracy in paperwork 
duplicating no longer are problems. 

It will pay you to investigate the 
many advantages of xerography. 


THE HALOID COMPANY 


5 8-99X Haloid Street, Rochester 3, N. Y. 
Branch offices in principal U.S. and Canadian cities 


HALOID 
XEROX 








bustion chambers of both engiwes. Both — its prescribed 25-hr., 50-hr. and 100-hr. in Sa 
heat and alcohol were available as auti-icing pections. The aircraft had flown 92 h FREE fi * 
inspection on Oct 3 re pm 


ineasures to cope with carburetor and/or mee the last 100-hr 
induction icing. Top deck screens wer 1956, and 30 min. since the last line insp . 
installed on both carburetors tion on the day of the accident fi t 

The aircraft was equipped with a dual On the afternoon of Dec. 20, 1956, an an in orma Ive 
set of instruments which included sensitive overcast existed over the entire state of 


iltimeters, airspeed, turn-and-bank, rate of Pennsylvania, with ceilings ranging from booklet on 
climb and artificial horizon indicators. Be zero to about 1,500 ft. in the southwestern 
sides these instruments there were a mag portion with tops at approximately 11 ,00( “WHAT CLOSED CIRCUIT 


netic compass, directional gyro, Collins to 12,000 ft. Fog and occasional light rain 
Integrated Flight System and two automatic was occurring. At the time of the flight's TV MEANS T0 YOU” 
irection finders departure the freezing level was about 
10,000 ft. at Pittsburgh and lowering to had : 
Radio Damaged the cast to near } UUU ft in th Il vrone There are many applications with- 
\ll radio communications and navigation area. Forecasts available before departure ot in your organizstion that can be 
2 ; vee ; rit os benefited by the use of closed cir- 


quipment was extensively damaged by im N 1245V indicated light to moderate rim . . . ‘ 
a cuit (industrial) TV. This free 


act and fire. Some information was ob icing above the freezing level, with the free: . . : 
tained from examination of components of 9,000 ft. in western informative booklet gives you the 


ing level forecast to be 

the Collins Integrated Flight System. The Pennsylvania sloping downward to about complete facts on closed circuit 
wimuth ring of the course indicator was 6,000 ft. in western New York. Meteorol TV —what it is— how it works — 

1 heading of approximately 48 deg. The gical conditions were conducive to the for the equipment necessary —a 
cading marker was set at approximately 44 mation of carburetor or induction system checklist of areas that can be 
deg. and the setting of the course arrow was icing benefited — how industry, educa- 
ipproximately 74 deg. The indicator card . . ¥ nin called ee 7 
f the omni be ining indicator was seized Several Flights som, ete. _ closed circuit TV s . 
it an approximate reading of 43 deg. A There were several flights through t Learn all about it today by writing: 
a setting could not be obtained Philipsburg area at the approximate tin Bionder-Tongue Labs., inc. Dept. AW-1 
rom the remains of the omni receiver of the accident. They reported no icing opal 

Examination of the entire wreckage dis or turbulence; however, their flight altitudc § Alling Street, Newark 2, N. J. 
‘osed no evidence of fatigue failure, nor were below the 9,000-ft. level of the Lock Please send free booklet “What Closed 
as there anv evidence to indicate that a heed I'wo of thes flights mentioned Circuit TV Means To You.” 


foreign object struck the aircraft in flight broken cloud condition a few miles west of Company name—— 
All parts of the aircraft were accounted for Philipsburg ES 
the acciden ! Address — 


within the wreckage distribution area. The A number of witnesses in 


initial airframe failures were all the result irea heard the aircraft. One witness, located City......._.___- 2one-——_- State . 
of loads in excess of the design strength of ipproximately two miles south of the crash manufacturer of B-T Observer TV camera, DVM ; 
Video Monitors, Automatic Light Compensator } 


the particular parts or components. Ther heard the flight go northeast at low altitud 
vas no evidence which indicated that a fire and then turn back toward the crash sit 
explosion occurred during flight I'wo other persons, several miles northeast 
\n examination of the aircraft log books of the impact, also heard the aircraft turn 
ind maintenance records disclosed no per back. All witnesses told of hearing irregu 
tinent discrepancies. Changes and modifica lar engine sounds, followed by engine sile1 
tions required by all applicable airworthiness The person making the telephone 
directives had been accomplished. The logs to the Philipsburg CAA Communi 
ilso indicated that the aircraft had received Station at 1928 said the call was mad 
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Interested 
in 


ATOMIC 
ENERGY? 


We will be glad to send you a free 
prospectus describing Atomic 
Development Mutual Fund, Inc. This 
fund has more than 75 holdings of 
stocks selected from among those 
of companies active in the atomic 
field with the objective of possible 
growth in principal and income. 

For further details, mail coupon. 


Airfield Vacuum Cleaner 
Atomic Development Securities Co., Inc. Dept. aw | 


Photo shows Cole-Vac jet airfield vacuum cleaner in operation at Chicago Midway Airport. 

pile, Genie , t debris. Self ar ateae as athe ak sania to 25 1033 THIRTIETH STREET, N. W 
irline hostess points out debris. Selt-prope cleaner can operate at speeds up to 2 WASHINGTON 7, D.C 

mph., vacuum a swath 8 ft. wide and suck up debris from one million square feet of runway 

an hour. Machine is powerful enough to pick up such items as bolts, nuts, tobacco cans 

and rocks. Lockheed and Boeing are currently operating Cole-Vacs at West Coast points. ADDRESS 

Manufacturer is Cole-Vac Division, Fruehauf Trailer Co. Machine was originally designed 


by Coleman Engineering Co. 


NAME 








CITY AND STATE__ 
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FLY WEATHER-WISE— = 


These weather items prepared in consultation with the United States Weather Bureau 


AND 


HOW WEATHER CONDITIONS AFFECT THE 
PROPAGATION OF RADIO WAVES 


gm RECEPTION may vary from poor 
to exceptional, depending on the 
temperature stratification. Temperature 
inversions alter refraction characteristics 
of the atmosphere This can result in 
freak reception over great distances on 
VHF channels. 


Precipitation static—ice crystals, snow 
flakes and rain droplets striking aircraft 


can cause crackling in headphones. 


Static due to lightning discharges. 
These occasional bursts and crashes can 
be picked up at considerable distance. It 
is often your first indication of thunder- 


storm activity 


How to minimize static: Change alti- 
ide if it can be done safely. Decrease 
speed in rain or snow storms. Where 
possible, avoid dry snow and cirrus 
clouds compose. of ice crystals Keep 
radio volume turned low to reduce back- 
ground noise. It is preferable to use a 
higher frequency broadcast station for 
ADF homing instead of low frequency 
range station. During periods of static, 
push headphones over temples when not 
listening—to keep fatigue to minimum, Aurora Borealis, associated with magnetic storms. These extra-terrestrial 
phenomena cause communication fadeouts. Tune in to Time Signal 
Broadcasts of National Bureau of Standards (5 or 10,000 kilocycles for 


forecasts of periods of poor reception). 


NEW MOBILGREASE AERO LO-TEMP 


For improved performance, adde 1 ion from corrosion and minimum 
protection and reduced mainte- frictional drag are particularly im- 
nance of grease lubricated parts— portant—specify Mobilgrease 


including instruments, where protec- Aero Lo-Temp. 





2 ° You’ re 
For Top Flight Performance — Make it er i 


with Mobil! 





SOCONY MOBIL OIL COMPANY, INC., and Athliates 
GENERAL PETROLEUM CORP., MOBIL OVERSEAS aL CA 
aye 
, 
122 





five minutes after the which estab 
lishes 1923 as the approximat:. time of the 
accident. The actions necessary to complete 
this call were duplicated by Beard investi 
gators and demonstrated that the witness’ 
estimate of five minutes was quite accurate 
he pilot of N 1245V liad reported over the 
Coalport intersection at 192] and this radio 
report was given in an ordinary tone of voice 
with no hint of an existing emergency 


ANALYSIS 


Because of the lack of certain tangible 
vidence, much is unknown. It is known 
that the pilot was flving under IFR condi- 
tions and was assigned an altitude of 9,000 
ft.; also that his last position report was 
made at 1921, five minutes after reaching 
Coalport. Since this report was made in a 
normal tone of voice and since nothing was 
said to the contrary, it can be reasoned that 
m emergency situation was not recognized 
it that time. However, approximately two 
minutes after that report was made the ait 
craft struck the ground. Therefore. what 
ver happened did so quickly and shorth 
ifter the last report was made 

Ground elevation at the scene of the acci 
dent is 1,500 ft. and this altitude, consid 
cred in relation to the assigned altitude of 
the aircraft, means that the aircraft de 
scended 7,500 ft.. at an average rate of 
descent of about 3,750 fpm. Although the 
exact pattern of the descent is not known, 
it is believed that the speed of the airplane 
during the descent, coupled with maneuver 
ing loads, created forces bevond the design 
strength of the aircraft. This is undoubtedly 
true since no evidence was found to indicate 
any prior failure or defect of any of the 
components of the aircraft 

The witnesses unfortunately did not see 
but onlv heard the aircraft. Although some 
stated the direction of flight, the approxi 
mate altitude and that the engines appeared 
to be functioning improperly, it must be 
remembered that these impressions were 
formed under conditions in which accurate 
estimates were not possible. To determine 
the direction or height above the ground, or 
both, from the sound would have been espe- 
cially difficult in this instance because of 
probable reverberation and distortion among 
the hills. The engine sounds heard could 
have been caused either by a malfunction- 
ing engine or engines, or as the result of 
the pilot’s intentional throttling back of 
the engines during an uncontrolled descent. 


Ccrasn 


Engine Examination 


The engines, when examined subsequent 
to the accident, did not show any indica 
tion of operational failure or malfunction 
ing prior to impact which could have caused 
or contributed tu the accident. Because of 
the time interval involved during disintegra 
tion of the airplane and final free fall of 
the engines, evidence obtained from the 
propellers was of no significance with regard 
to power being produced at the start of 
the emergency. However, it was concluded 
that neither propeller had been feathered 

Because the azimuth ring of the course in- 
dicator of the Collins Integrated Flight 
System was found stopped at 48 deg. (nearly 
the reciprocal of the heading at impact) and 
because this instrument is operated cle 
trically, a possible electrical failure as a 
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contnbuting cause to this accident was con 
sidered. It was determined, however, that 
the probability of such a failure occurring 
at cruising altitude was quite remote and 
that the failure must have occurred during 
the breakup of the airplane with the stop 
page of the azimuth ring where it did as 
merely a coincidence. Furthermore, even if 
an electrical failure had occurred while at 
cruise, the pilot had recourse to other in 
struments, not operated electrically, by 
which attitude and direction could be main 
tained 

Another possibility 
carburetor  1¢¢ 


considered was that 
induction or ould have 
caused a complete loss of power ot the cn 
gines cither separately or simultaneously and 
that this loss of power IX ulted in boss of 


PASSENGER COMFORT 


ASSURES 


ontrol ved not to have be 


the case for several reasons. Although th 
aircraft was probably in clouds at 9,000 ft 
and the weather conditions at cruising alti 
tude were conducive to this type of icing 
it must be remembered that the pilot had 
dev 


Thus 4s 


available the approved anti-icing 
which incorporated the use of heat and al 
Weather observations and forecast 
area on this day indicated clear) 
conditions which the flight 
would encounter Even if the use of heat 
had failed, it is inconceivabk 


Capt Rollo’s experien 


4 ohol 
for the 
the weather 


or alcohol 
that a pilot of 
vould have allowed loss of powe 
control of the aircraft 


unknov fa 


; ' 


in loss of 
There are possib] nan 
tors which might have contributed t 


REPEAT TRAFFIC 


Model 546-2 


Flight in F’ancy 





This model, and a host of other aircraft seat designs, have been 
styled to suit any conceivable plane interior. From upholstery 
to the fold-away Aerotable, this seat offers your passengers the 


ultimate in comfort and safe relaxing flight in fancy. Aerotherm 


seats are the choice of major airlines the world over and their 


performance is attested to by repeat orders. 


For the comfort and safety of your passengers and to 


assure repeat business, investigate the Aerotherm seat. Con- 


tact our Project Engineers, The Thermix Corporation. Ask 


for technical details. 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 
(Offices in all principal aircraft centers) 
THERMIX CALIFORNIA, INC., 5333 Sepulveda Bivd., Culver City, Calif. 
Canedian Aftiliates: T. C. CHOWN, LTD., Montreal 6, Quebec 


Manufacturers 


THEAEROTHERM CORPORATION 


Bantam, Conn. 


123 





TEST 


TEST 


Packard Electric Type PE-400 
Extreme Temperature cable exceeds 
the requirements of military specifica- 
tion MIL-W-7139. It is flexible, com- 
pact and functions properly during 
exposure to extreme temperatures. 
Packard Electric also makes many 
other types of cable with Teflon 
insulation, all available in colors, 
single and multiple conductors, and 
with various jackets and shieldings. 


124 


Packard Teflon* cable 


ae 
«de 


Still flexible at 130° below 


All Packard Teflon cables are perma- 
nently sealed against moisture, and 
offer extremely high resistance to 
chemicals and abrasion. And they 
will accept and retain circuit identi- 
fication printing better than any 
other Teflon cable. Packard’s various 
Teflon cables are particularly de- 
signed for installation in missiles, 
advanced aircraft, jet engines and 
electronic applications. Packard 


withstands heat at 500° F. 


Electric maintains branch offices in 
Detroit, Chicago and Oakland, Cali- 
fornia, for your convenience. 


Electric 


Packard 


Warren, Ohio 


‘Live Wire’ division of General Motors 
“Live Wire’ d n of Ge l Mot 








of control. Unfortunately, the existence of 
such factors in this instance can neither 
be proved nor disproved because of lack of 
evidence. It is the Board's opinion, ther 
fore, that the loss of control which allowed 
aitloads to be developed bevond the design 
strength of the aircraft was due to unknown 


IUISES 


FINDINGS 


On the basis of all available evidence the 
Board finds that 

1. The crew and aircraft were currently 
certificated 

2. he aircraft was 
under the maximum allowable weight and 


gross load of the 


properly distributed 
3. A routine instrument flight was made 
from Pittsburgh to the Philipsburg area. 

4. Meteorological conditions at the air- 
craft's cruising altitude were conducive to 
the formation of carburetor or induction 
system icing 

>. During an uncontrolled descent the 
aircraft failed structurally as a result of air- 
loads in excess of design strength 

6. There was no aircraft or engine fire 
prior to ground impact 


PROBABLE CAUSE 


Ihe Board determines that the probable 
suse of the accident was the loss of control 
for reasons unknown resulting in a rapid 
descent during which structural failure oc 
curred 
By the Civil Acronautics Board 
James R. Durfee 
Chan Gurney 
Harmar D. Denny 
Louis J. Hector 
Member G. Joseph Minetti did not take 
part in the adoption of this report 


SUPPLEMENTAL DATA 


The Civil Acronautics Board was advised 
of this accident the night of Dec. 20, 1956 
\n investigation was immediately started in 
wccordance with the provisions of Section 
1) (2) of the Civil Acronautics Act of 


()2 
1938, as 


amended 


Aircraft Owner 


The United States Steel Corp. has head 
quarters at 71 Broadway, New York City, 
ind an office at Westchester County Air 
port, White Plains, N. Y. The subsidiary, 
Columbia-Geneva Steel Co., has headquar 
ters at 120 Montgomery St., San Fran 
cisco. ‘The corporation and its subsidiaries 
numerous transport-type aircraft 
hased at various points in the United States 


oper ite 


Their aviation sections are operated under a 
system comparable to air carrier practice 
with the pilots receiving regular check flights 
flight training from airline 
training agencies. Maintenance of company 


uircraft is at an equal level 


and periodic 


Flight Personnel 
Capt. Rov H. Rollo, age 43, held a cur 


rently effective certificate with an 
airline transport rating and type ratings on 
Lockheed PV-1 and L-18. He was employed 
by an associate company on Jan. 1, 1945, as 
a pilot, and was transferred to Columbia 
Geneva Steel Co. on Aug. 21, 1951, as chief 
pilot. Capt Rollo had flown a total of 10 
615 hr., of which 498 were in the Lockheed 


aimian 
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PIONEERING IS OU 


R 


CONVAIR SELECTS BENDIX LIQUID OXYGEN 
SYSTEM FOR B-58 HUSTLER— 


America’s First Supersonic Bomber 


The B-58 is built to fly at supersonic speeds 
at altitudes ranging above 50,000 feet. It is 
described as a high-performance medium 
bomber for big missions—a new concept in 
aircraft design. 

Ihe same applies to the equipment packed 
in its compact structure—vital equipment 
like the Bendix* liquid oxygen converte 
system that supplies life-giving oxygen to its 
three-man crew 

Size and weight must meet rigid specifica- 
tions—with no compromise in reliability and 
performance. The liquid oxygen equipment 
prov ided by Bendix— pioneet In the devel- 
opment ol liquid oxvgen systems—combines 
these essentials, plus the know-how gained 
in more than a quarter century of experience 
as a major producer of airborne oxygen equip- 
ment for military, commercial, executive and 
private aircraft. 

No matter what 
ments may be—either airborne or industrial 
—Bendix is prepared to serve you. Pioneer- 
Central Division, Bendix Aviation Corpora- 


your oxygen require- 


tion, Davenport, Iowa REG. U.S. PAT. OFF 


West Coost Office: 117 E. Providencic, Burbank, Colif 
Export Soles & Service: Bendix International Division, 
205 E. 42nd St., New York 17, N. Y 


Pioneer-Central Division 


DAVENPORT, IOWA 


“5 15se 

4 cR®s 

yh OXYGEN ~ 
F 20, 


INDICATOR— Capacitance Type 
Liquid Oxygen Quantity Totalizing 


CONVERTER—Liquid Oxygen Con 
verter, 5 liter 


"Cenc 


AV 




















Can 
— = 





—— 








Some time ago, a man called your name, and you 
walked across a stage, and were handed a di- 
ploma. Were you proud! You were educated. The 
world was your oyster. 

You promised yourself then that you would 
keep your education alive. That you’d go back 
and earn that graduate degree. Or brush up at 
night school, or some summer seminar. But then 
you met that pretty girl. A few years later — the 
stork, the new house on Cedar Road . . . every- 
thing seemed to happen at once. 

Meanwhile, back on the job, you were busier 
and busier. Company expanding. New products. 
New problems. Nights when you got home, you 
were really beat. After dinner, you'd park your- 
self in your easy chair, find your mind wander- 
ing to the future — “Am I slipping? Is manage- 
ment passing me by?” 

May we help you help yourself? May we sug- 
gest a method for moving ahead, a proved road 
to new opportunity? Do you know that you can 


— econ seceeecesese se mses se 
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see ee) eee ee ee eee oer = eee ere, 
. 





still get that advanced education you promised 
yourself — and for just a few dollars a year? 

Yes, you can get it right here in the pages of 
this publication. The currency of news and fact 
about your industry as only McGraw-Hill’s edi- 
torial facilities and competence can bring it to 
you. The knowledge that is the power of author- 
ity. For here you learn the most efficient, adult 
way — by active participation. You share com- 
mon problems, objectives, and job interests with 
men just like yourself. 

If you are so fortunate as to have a personal 
subscription to this McGraw-Hill magazine, the 
few dollars it costs you will return you many 
thousands in greater distinction in your present 
work — richer dividends in promotion. If you 
happen to share your copy on a routing list... 
please consider the advantages of your own sub- 
scription. But no matter whose copy you read, 
really read it! Every extra minute you put into 
it is preferred stock in your own future. 


McGRAW-HILL SPECIALIZED PUBLICATIONS 


The most interesting reading for the man 


most interested in moving ahead 








Lodestar. His last instrument flight check 
vas passed satisfactorily on Nov. 1, 1956 
(he date of his last physical (no waivers 
vas June 5, 1956. Hhis fiving time in the 
30 days prior to Dec. 20, 1956, was 22 hi 
min 
Pilot Lewis homas W illiams, agc +7 
held a currently effective airman certificate 
vith ratings of commercial pilot, single- 
ind multi-engine land, and DC-3 and Lock 
heed 1S type ratings. He was employed by 
lumbia-Geneva Steel Co. as a copilot 
mechanic o1 ( 3, 1954. His total fiving 
time was > hr., of which 424 hr. were 
x aircraft involved. His last phys 
il test was passed June 30, 195¢ 
Lockheed Lodestar N 1245V, model 
5 serial number 2470, was manufa 
16, 1943. It was purchased from 
wn Paper Mill Co., In Monroc 
1 954 lotal airframe time was 
2,525 hr. since major over 


n ti ty 
1 l tv] 
I 
\ 


since last line inspection 
ipped with two Wright 
orp. model R1820-56 en 
Hamilton Standard model 
lime on both en 

last overhaul was 420 hr., with 


mount on both propellers 


La Nica Plans to Buy 
ry. T 
I'wo Viscount 770Ds 
Managua, Nicaragua—Lineas <Aereas 
le Nicaragua plans to purchase two 
Vickers Viscount 770Ds Order has 
not vet been placed, the airline 
to have its Viscounts in service 
this vear 
Nica expects to use the turbo 

props on routes from Nicaragua to Peru, 
Mexico and Miami. Initially, British 
rews will fly the planes 

Meanwhile, La Nica also plans to 
xpand its present services in Central 
America to include San Jose, Costa 
Rica, using its present flect of DC-3s 
ind C-46s. The government has en 
tered into a reciprocal agreement with 
Costa Rica and Lacsa Airline, Costa 
Rica's flag line, plans to extend its Con 
llr service to Managua 

Nicaragua has also entered into a 
icciprocal agreement with Peru and 
initial service to Managua from Lima 

planned to start Oct. 25 by Aero 
lineas Peruanes, S. A. The Peruvian 
lirline, in an equipment exchange 
iwreement with TAN Airlines of Hon 
duras, will operate from Lima, Ma 
nagua, Nicaragua; Tegucigalpa, Hon 
luras; to Miar=i 

PACA International Airlines, the flag 
line of the Republic of El Salvador, al 
though U. S. owned, will place Vis 
counts in ‘service on its Central Amer 
ican routes. Initial Viscount service, 
company Officials state, will be between 
FE] Salvador, Guatemala and Mexico 
Citv and between Salvador, Guatemala 
ind New Orleans 

ACA also expects to have Viscounts 
in service early this vear 
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Write Box 37, Melbourne, Florida for complete data and prices. 


New, improved 
RF POWER AMPLIFIER 


for Missile Telemetry 
NOW! WITH 100 WATT OUTPUT 


Model 3052-2 | \ 


This improved version of the Model 3052 Amplifier 
provides range-extending power for long-d 


metry links. Boosts the 2-watt output of the conven 


istance tele 


tional transmitter to 100 watts. Same rugged construc 
tion and reliable operation over a wide range of extreme 
environments. 


Temperature:—55 to 

Shock: 100 @q 

Vibration : 20g, 20-2000 « ps 
Altitude: fo 70,000 feet 
Frequency Range: 215-260 mc 


RADIATION 
INC. 


MELBOURNE AND ORLANDO, FLORIDA 
ELECTRONICS « AVIONICS « INSTRUMENTATION 





Personnel Inquiries Invited 
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en in 


~ EMPL 
NATIONAD’? 2 ssvesene 


' I Anhagetue 
Positions Vacant 
Positions Wanted 
Part Time Work 


DISPLAYED 


The adve ing rate is $37.40 p all adve 
tising appearing ot her than a contract bas 
Frequency rates quoted on es 

An Advertising inch is measured %” vertically on s 
columnn—% columns—30 inches to s page 

Subject to Agency Commiasion 


in this section include all employment opportunities—execu 


t, technical, selling, office, skilled, manual, etc 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


———RATES——— 


OPPORTUNITIES 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 


$2.10 per line, minimum 3 tines. To figure advance 
payment count 5 average words as a line. 

Position Wanted Ads are % of above rate 

Box Numbers—counts as | line 

Discount of 10% if full payment is made in advance 
for 4 consecutive insertions 

Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36, N. Y. 











THE STARS won't tell your engineering future 


Better look at General Electric’s Small 
Aircraft Engine Department — you 
find a consistent pattern of growth 
and achievement. 

In four years SAED engineers won 
three small gas turbine development 
contracts — the T58 turboshaft, J85 
turbojet, T64 “‘convertible’’. . . intro- 
duced a constant speed control concept 
for helicopters . . . achieved 3:1 and 
better power-weight ratios . . . de- 
termined the feasibility of one basic 
power section for turboshaft and turbo- 
prop applications. 

Meanwhile, SAED’s engineering staff 


grew several times its original size, yet 
today still functions in small profes- 
sional units. 

Add to this pattern the enormous 
potential of small gas turbines, and you 
complete the picture . . . for a secure, 
progressive career. 

FAR-SIGHTED ENGINEERS 
IGNORE THE STARS... LOOK 
INSTEAD TO A HISTORY OF 
GROWTH AND ACHIEVEMENT. 

IF YOUR EYES ARE ON THE 
YEARS AHEAD, WRITE US IN 
CONFIDENCE TODAY. 


MR. WILLIAM MERRILL, TECHNICAL RECRUITING 
SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL @® ELECTRIC 
1090 Western Avenue, West Lynn, Mass. 








SENIOR ENGINEERS 
AND SCIENTISTS 


Modern R & D Missile Facility located 
in So. Calif. suburban city of 60,000. 


Advanced degree(s) with minimum of 5 
yrs. experience in one or more of the 
following fields: 


Aerodynamics 
Electronics: 
Autopilots 
Missile Systems 
Radar Systems 
Operation Research 
Preliminary Design 
Complete resume with salary require- 
ments to 
P-6773, Aviation Week 
4, Calif 


68 Post St., San Francisco 


SALES REPRESENTATIVE WANTED 
Aircraft Parts Co. AN & MS Hardware & 
Fittings; also complete line of other classes 
of Aircraft parts. Must have experience 
and contacts. Submit complete sales back- 
ground, and area by phone or letter. 

COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd., Culver City, California 








IN ALL INTERESTS 
OF AVIATION 


If You’re Important, you either read 


AVIATION WEEK 


or you advertise in it, or both. 





REPLIES ( Box No. iddress 
0 This publication Class 
VEW YORK: P. 0. Box 12 (36) 
CHICAGO 20 N. Michigan At 
SAN FRANCISCO: 68 Post 8t 








POSITION VACANT 


Manager required for expanding Denver firm 
selling aircraft and missile components 
Technical background required. Profit shar- 
ing and part ownership available Empire 
6-3557, or Em 6-9642 eve 


POSITIONS WANTED 


Lawyer, 38, ex-Naval aviator, insurance 


| broker, desires opportunity to work in avia- 


tion or allied industry. Resume on request 


PW-6829, Aviation Week. 


Manufacturing Opportunity Originator of well 
known production airplane offers another new 
and outstanding design for general aircraft 
market a sound reliable concept non competi- 
tive amphibian under $50,000 price class air- 
frame or ¢ omponents manufacturing company 


preferred. PW-6941, Aviation Week 


FOR SALE 


For Sale or Lease—Sikorsky $-SSB Helicop- 
ter equipped with Wright R-1300-3, 700 h.p 
engine. Spare engine available. Kern Copters, 
Inc., P.O. Box 186, Sta. 8 Bakersfield, Cal 
fornia. 





USE NATIONAL 
CLASSIFIED 
ADVERTISING 


for bringing business needs 
or opportunities to the atten- 
tion of men associated in ad- 
ministrative, executive, man- 
agement, sales and respon- 
sible 


and operating capacities with 


technical, engineering 


the industries served by 


McGraw-Hill publications. For 
advertising rates or other in- 


formation write: 


Classified Advertising Division— 


McGraw-Hill Publishing Co., 
Inc. 


330 West 42nd Street, 
New York 36, New York 
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To EMPLOYERS 


who advertise 
for MEN: 


When there are many applicants 
for a single position it frequently 
happens that the only letters ac- 
knowledged are those of the most 
promising candidates. Others may 
not receive any indication that their 
letters have even been received by 
a prospective employer much less 
given consideration. These men 
often become discouraged, will not 
respond to future advertisements, 
and sometimes question their bona 


fide character. 


Every advertisement printed in 
the Employment Opportunities Sec- 


tion is duly authorized. 


It will help to keep our readers 
interested in this advertising if you 
will acknowledge every application 
received, even if you merely return 
the letters of unsuccessful applicants 
with, “Position filled thank you” 


written or stamped on them. 


We suggest this in a spirit of co- 
operation between employers and 
the men replying to Employment 


advertisements. 


Classified Advertising Division 


McGraw-Hill 
Publishing Co., Inc. 
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EMPLOYMENT OPPORTUNITIES 


MISSILES 
YOUR 


Get into a key missile program at BENDIX 
—prime contractor for the Talos missile 


Engineering can be a really satis- 
fying career—and within engineer- 
ing one branch stands out. That's 
Guided Missiles. If the missile field 
is the one you want—hear this. We 
need engineers with exceptional 
ability who can handle responsibility 

At Bendix you work with men 
who are outstanding in every phase 
of engineering. You use facilities 
second to none. You do work that’s 
challenging and important—work 
that offers exceptional opportunities 
to build your professional] standing 


You will enjoy Midwestern living 
at Bendix, too Fine 
climate and excellent recreational 


four-s¢ ason 


facilities are close at hand. In addi- 
tion, Bendix offers you a liberal 
personal benefit program 

If this interests you and you want 
additional information; mail the 
coupon below for your copy of 
“Opportunities Abound at Bendix 
Missiles’’. You can read it through 
in half an hour—and it may prove 
to be the best half hour you’ve ever 
spent in your life 


Bendix Products Division— Missiles 


406P S. Beiger St 


Mishawaka, Ind 


Gentlemen: | would like more information 


missiles. Please send 


Missiles 


NAME 


ADDRESS 


CITY 





me the booklet 





assiieco SEARCHLIGHT SECTION wpovernsinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED 


RATES UNDISPLAYED 


The advertising rate is $24.00 per inch for all advertising appearing on $2.10 a line, minimum 3 lines. To figure advance payment count 5 
other than a contract basis, Contract rates quoted on request average words as a line 
AN ADVERTISING INCH is “measured % inch vertically on one column, 3 BOX NUMBERS count as one line additional in undisplayed ads. 


columns—30 inches—to a page 


DISCOUNT OF 10% if full payment is made in advance for four con- 


Closing date is 11 days before issue date, subject to space limitations secutive insertions of undisployed ads 


' 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N. Y. 








FOR SALE 
DC-4E 


Overwater Configuration 
Convertible 
Passenger-Equipped 
Zero-Time Engines and 
Airframe if Desired 


OVERSEAS NATIONAL AIRWAYS 
Box 2396, 
Oakland International Airport, 
California 
Tel: LOckhaven 2-2247 
TWX: 2 


Cable: ONATAIR, OAKLAND 





WORLD'S LARGEST INVENTORY 
Deal Directly C18 and D18 


with Owner BEECHCRAFT 


FOR LEASE 


No deposit re- 
quired—no tong- 
term contract. 


Executive ap- 
pointments 
Weill equipped See gore ane 


radio i Aircraft hull! 
Full instru- 4 
= mentation Wa . 
Good selection craft available for 


outright purchase 


Over $10,000,000 worth of New and Serviceable . 
Parts “‘on the shelf’’ ready for delivery. Every- TRADE-AYER COMPANY 
thing from entire wing sections and quick change Linden Airport Linden, N. J 


units to small bolts and nuts available. Prompt Hunter 6-7690 
quotes. 


ONLY AAF Overhauled models available on the HELK OPTER 


market. Stored in ideal climate. 10 day delivery 


STEWARD-DAVIS, INC. FLEET 




















Now we’re in Chicago tool 
a 
_ 





The clamor of friends who like our engine 0/H 
services has forced us to open a branch office at 
Chicago International Airport. The number to 
call in Chicago for engines or service is Gladstone 
1-0138, and its FAculty 1.3414 in L 


STEWARD-DAVIS, INC. 


FA 1-3414, P.O. Box 351, Gardena, Cal. FOR SALE 


IMMEDIATE DELIVERY 
Now available—through Wold Asso 


T C46R 49 900 lb cictes—five Sikorsky $-55's (6 to 8 place 
wo $ , $ and three S-58's (10 to 12 place Fully 
equipped for commercial operation, each 
TAS 220 MPH ship has been meticulously maintained 
Flotation gear and full complement of 


T CATEGORY 21,000 LBS USEFUL spares supplied. Consulting and training 
available, if desired. Both lease and 
ZERO TIME CARGO INTERIOR financing possible and sales of individ 


LICENSED FOR UP TO 62 SEATS val helicopters considered 


L & J TRADING COMPANY Call or write — 
P. ©. BOX 473 INTL. AIRPORT, MIAMI WILLIAM C. WOLD ASSOCIATES 


PHONE TU 8-6743 551 Fifth Avenue, New York 17, New York 
ASK FOR E. E. JONES OR P. E. DIXON Murray Hill 7-2050 














immediate Delivery 
We stock, overhaul, and install 


PRATT & WHITNEY WRIGHT 
R1830 rR1820 
-75, —92, —94 —202, —56, —72 
R985 R1340 R2000 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


INC. 
Lambert Field Inc. St. Lovis, Mo. 





880,000 & 2 Million pound thrust 


we Pas FOR SALE 
eae Design on 440,000, 


Liquid Propellant Rocket Engines 


-- 

&. Levis 

Meme Maid) One tony Service er Beninene Aieret 

emn t Engines weigh less than .6 tb. per 100 pounds of 

R on w thrust Chamber pressures of |,.400 pounds up 
178 seconds plus impulse time. 60% fewer parts 

with minimum of close tolerances to insure reli- 
ability and low cost production on standard equip- 

ment 


—_ FS-7013, Aviation Weel 
Rutt 52 : z . *hicago l 
Demmene Beach »20 N. Michigan Ave., Chicago 11, Ill 

















3 APACHES 
1954 ——— 1955 — —— 1957 


All must be sold within next 
30 days 


GEORGE H. BAILEY, INC 
3508 Quimby Fort Wayne, Indiana 








FINEST AIRCRAFT RADAR 
MAINTENANCE age AUTOMATIC PILOTS, NAVIGATION 


-DC-3- AIR 
Twin Beech - DC-3 - Lodestar ee & COMMUNICATION SYSTEMS 


CAA Approved Repair Station +3964 eatin com Rd oad . . 
Class 1 & 3 No Limitations Yel 12317. ae Collins, Bendix, Sperry, Lear, ARC- 
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SEARCHLIGHT SECTION 








FOR RATES OR 
INFORMATION 


About Classified 
Advertising 


Contact 
The MeGrau- Hell 
fice TVeavest You 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
M. MILLER 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
J. WARTH 
CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 
W. HIGGENS 
CINCINNATI, 37 
2005 Seymour Ave. 
ELmhurst 1-4150 
F. ROBERTS 
CLEVELAND, 15 
1510 Hanna Bidg. 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2 
1712 Commerce St., Vaughn 
Bldg. 
Riverside 7-5117 
G. MILLER 
DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 
J. GRANT 
LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 6-935] 
G. FRUHLING 
D. McMILLAN 
NEW YORK, 36 
500 Fifth Ave. 
OXford 3-5959 
R. OBENOUR 
D. COSTER 
R. LAWLESS 
PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
H. BOZARTH 


R. EDSALL 
ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
F. HOLLAND 
SAN FRANCISCO, 4 
68 Post St. 


DOuglas 2-4600 
W. WOOLSTON 








Come Visit our new hangar 


Pompano Beach, Florida 


airport—by Hillsboro Lighthouse 


NO LANDING FEE — NO TRAFFIC 


—furnishing full maintenance, conversion, inspection and overhauls for private 
business operated DC3-C47, Lodestar, and D18S, with complete installation and 
service of radar, radio, autopilots, electronics, etc. 24 hour line service, Shell 
80, 91 and 100 octane gasoline. Extensive recreational facilities on and next to 


airport—swimming, fishing, golfing, boating, restaurant, showers, etc 


Executive Aircraft for Immediate Delivery 
See them at Pompano Beach 


Deluxe Super 92 DC-3 Custom 18 


New ship guvorontee on airframe, 800 New ship gvorantee on freshly over 
hour gvcrantee on engines. Completely havled airframe, 800-hour gucrontee on 
disassembled ond rebuilt. Luxurious in- engines. Painted exterior, de-icers, ro 
terior, with all lorge cabin and picture dome, large cabin windows, enlarged in 
windows Lightweight landing gear terior, modified front bulkhead, lovatory 
doors, Collins and Bendix executive radio snack bor, special sects. Duol instrumen 
many extras. Todoy's fastest and quiet- tation, autopilot, Sperry H5 horizon and 
est DC-3, 210 miles per hour c2 gyrosyn compass, Collins SIR omni 
with 51V glide scope, isolation omplifier 
duol speckers, mony extras 


Aero Commander 


Trade in on DC3. Excellent condition 
Your choice of radio complement—Sperry, 
Collins, etc 
Grumman Goose 

Be Freshly overhovied airframe, props, and 
cis echcraft engines with crankshaft modification 
Trade in on Custom 18. Choice of hydro- new interior, new exterior paint. Light 
matic or constant props, choice of excel weight, late model. Omni, VHF, ADF, 
lent Sperry and Collins radio etc 


Also — to your own order 


Super 92 DC-3 Low Time C47s 


Necring completion os deluxe Super 92 A new one each month. They ore now 

DC-3 to ovr own specifications, but still in vorious stages of disossembly, over 

early enough in work to incorporate houl, and conversion at ovr four conver 

some of your own custom requirements sion centers in St. Lovis, Toledo, McBride 

Will have oll large windows, complete and Pompano, and can be completed 

disassembly and overhaul new ship with many of your own modifications 

gvorantee, 800-hour engine guvorantee with choice of engines, radio ond elec 
tronic equipment, and airframe refine 

Grumman Gooses ment. On display in St. Lovis, Toledo, 
and Pompano Beach 

Now in early stages of overhaul, ready 

for your own specifications. On display 

in Pompano Beach. 


Remmert-Werner 


Inc. of Inc. of Inc. of 
ST. LOUIS TOLEDO FLORIDA 
Lambert Field Express Airport Pompano Beach 
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building the 
structure for a 
modern 








High-strength steel weldments 


that develop strength of more than 200,000 pounds 
per square inch have been developed through 

an intensive, four-year research program at Rohr 
Present day advancements in the performance 
and speed of aircraft make this process vital for 
special components with very high load factors 
such as fuselage bulkheads, control brackets, 


wing attach fittings and engine mounts. Their 
manufacture demands a high level of technology 
and specialized manufacturing equipment 


These high-strength steel weldments, now in volume 
production, are but one of the current structures 


programs at Rohr 


Main Plant and Headquarters: Chula Vista, California; Plant: Riverside, California; Assembly Plants: Winder, Georgia; Auburn, Washington 
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exceptional opportunities 
in 

TECHNICAL COMMUNICATIONS 
for 


WRITERS 


Missiles, and the weapon systems 
built around them, constitute a grow- 
ing, long-range area of opportunity 
for writers skilled in the practice of 
technical communications, 

High in interest and importance 
are missile systems designed for the 
defense of the country. The newest, 
longest-range defense missile in the 
Air Force’s arsenal is the Bomar 
IM-99, now going into production at 
the Pilotless Aircraft Division of the 
Boeing Airplane Company. Bomare 
weapon system bases are being estab- 
lished and Boeing, in addition, is at 
work on extremely advanced missile 
ind rocket projects of the future 
Since technical communications is an 
important phase of missile projects 
at Boeing, there is an urgent need for 
ENGINEERING TECHNICAL WRITERS to 
prepare Operation ind Maintenance 
Manuals. 

In this work at Boeing, you'll be 
developing manuals for the vast array 
of operating and support equipment 
that is required to maintain, test and 
put missiles into flight. Up to 70°e of 
your time will be devoted to analysis 
of technical equipment In this way 
you ll enjoy a rewarding opportunity 
to get in on the ground floor in one of 
the most significant and advanced of 
all eng rineering helds 

Preference will be given to writers 
holding an engineering degree or 
having equivalent experience— with 
emphasis in electrical, mechanical or 
electronic areas. Experience in de- 
sign, testing or service engineering 
will be especi illy valuable 

At Boeing, you'll play an important 
technical communications role with 
one of the nation’s pioneering missile 
organizations. You'll enjoy a host of 
benefits, including paid vacations 
liberal retirement plans, and educa- 
tional programs designed to help you 
get ahead faster. 

W hatever your present prospec ts, 
you ll want to look into the advan 
tages of these outstanding Boeing 
career opportunities. Openings are 
available both in Seattle, Washington 
and in Melbourne, Florida. 

Get complete details by writing 
now, to Don Renard, Dept. AWW, 
Boeing Airplane Co., 1309 Second 
Ave., Seattle 1, Washington. 





LETTERS 





>. 
Reply on Tuning 

In the Sept. 9 “Cockpit Viewpoint” 
p. 51) Capt. Robson criticized the Air- 
lines Electronic Engineering Committee for 
Airline ADF Equipment 
Characteristic based on a “decade” or 
“digital” tuning concept. Since the pub- 
lication of this column the “Letters to the 
Editor” have indicated some degree of sup- 
port for the views expressed by Capt. Rob- 
son, however, as Capt. Robson knows, the 
strong objections to his viewpoint by many 
iirline people have been expressed to us, 
rather than to your office. 

All of the correspondence and Aviation 
Week material on this controversy 
viewed by the Airlines Electronic Engineer- 
ing Committee in its Nov. 12 meeting 
Iwenty-one U.S. airlines and 10 foreign 
lirlimes were represented, and it was evi 
dent from the comments expressed that the 
new ADF equipments, which were the sub 
ject of Capt. Robson’s criticism, are in very 
wide use by many airlines all over the world. 
a question directed to the 
uirlines using these there was unani 
mous agreement expressed that there was 
no problem with the tuning system. Ac 
cordingly, ARINC and AEEC plan no 
changes to the tuning system specified in 
the ARINC ADF characteristic This does 
not mean that minor variations of the basic 
| not be used as it 
been the practice for custom 
be designed for individual air- 
lines—but the tuning arrangement 
will still probably always be of a digital or 
lecade type, in accordance with the ARINC 
haracteristi 

Perhaps some pilots will never fully ac- 
ept this advanced design of ADF which 
vas worked out with considerable foresight 
»y AEEC, with the full cooperation of the 
many Perhaps 
these same pilots have for years stubborn; 
resisted the decade-tuned VOR-ILS and 
VHF communications equipment pioneered 
by the airline technical people more than 
1 decade ago 

Ihe Airlines Electronic Engineering Com 
mittee has made an honest and an all-out 
for our pilots the most 


developing an 


was re- 


In answer to 


sets, 


control panel will has 
ilwavs 


trol panels to 


con- 


basi 


years ago 


nanufacturers, 


ffort to provide 
which the 
Living in a 
way to 


advanced electronic equipment 
state of the art will permit 
lemocracy, we know of no other 
lecide upon the requirements for the equip 
ment except by getting all the people to 
gether working out the desired fea 
ires using our democratic processes. If 
me individual doesn’t like the final result 
1¢ can either speak his piece and try to 
ell the others,”” or he may have to 
equipment of his choice if his ideas 
lifer markedly from the majority. The 
tirlines have found that consider 
ible degree of unanimity is reached through 
\EEC manufacturers are un 
likely to real interest in an 
x pensive 
Today the 
leveloping equipment 


and 


] 
buy 


special 
unless a 


liscussions 

show much 
levelopment 
AEEC is busily 
haracteristics on nu 
merous new The Doppler radar 
is one of AEEC’s major projects and meet 
being held regularly to learn the 


engaged in 
systems 


ings are 


Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42 St., New York 36, N. Y. Try 
to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


airline requirements, the manufacturers’ 
capabilities, the economic factors of initial 
cost and maintenance, and at the appropri 
ite time (probably about the spring of 
1958) an ARINC Equipment Characteristic 
will be finalized providing the best com 
factors. It 
after the 
is finalized, or more, 


promise between thes¢ 
could very well be five 
ARINC characteristic 
before that equipment actually materializes 
in Capt. Robson’s airplane. We all know 
that hindsight is better than foresight and 
he may very well find something wrong in 
1963 with our 1957 design would 
rather have the help and from 
Capt. Robson and others 
“hindsight criticism” in 1963 
AEEC meetings are open to any 
interest. A letter to ARINC is 
needed to be included on an 
project mailing list 
WituaMm T 
Chairman 
Airlines Electroni 
Committee and 
Manager, Electronic Engineering 
Aeronautical Radio, Inc. 
Washington, D. C., 


Jet Age Plans 


I have been with the airlines and in other 
phases of aviation for many years; and I 
feel that much of the planning for the jet 
age is very shortsighted—the planners “can 
not see the forest for the 

First, increased 
forms of transportation 
the amount of extra revenue forecast; 
and has always been lost, 
There is no reason 
important 


various 


vears 


but we 
riticism 
now instead of 
Our ARINC 
who have 
ll that is 
ippropriate 


Carnes, JR. 


Engineering 


trees.” 
fares in other 
rarely brought 


passe nger 


h ive 


some business 
never to be regained 
why the airlines should be an 
exception to this. Three or 
of, say, 5% each, over a period of several 
vears might work, but not 15-20% in 
fe ll swoop 

When people have been a ustomed, for 
many years, to paying certain rates they 
strongly resent any hange. I full 
wree that the airlines need higher fares, 
but if they fly in the face of historical fact, 
forms of transportation—notablv th 
railroads—will benefit greatly. The 
lies in better service and graduated increases 

Secondly, is it smart to go on building 
larger and larger passenger aircraft 
accidents are bound to occur from time to 
time? I have read of plans for planes seat- 
ing over 200 people. With air traffic con- 
trol and other problems still vears away from 
being solved in a satisfactory manner, indi 
vidual accidents involving 200-400 peopl 
ire possible, perhaps even likely, during the 
next few vears 

It is not verv spectacular, or particularly 
newsworthy, to kill off people one by one 


four increases 


one 


sizable 


other 
solution 


when 


or even 23 persons as in a DC-3 crash 
But a collision of two jet planes with a com 
bined load of perhaps 300 people is anothe: 
matter entirely. With the newspapers and 
at least one national magazine playing up 
such catastrophes to the hilt, it would take 
years for the airlines to live it down. No onc 
knows many people vow after ¢a 
major to fly,” but I ca 
assure you the number is very substantial 
I am not a pessimist, but I talke 
with a great many people outside the avia 
tion industry on the matters, 
long period of years. There is nothing aut 
matic about a great future for airlines 
Emerson W. Cast 
Supervisor, Data Reduct 
Flight Test Center 
General Electri Co. 
Schenectady, N. Y. 


how 
iccident 


“never 
h ive 


apove OVCI 


Civil Servi 

Vii Service 
Everybody is certainly 

own opinions, but because 


entitled to hi 
AVIATION WEEK 
is an “authoritative, respected, and well 
read journal,” it is mv feeling that th 
views expressed by “El Paso Taxpayer 

the Letters page of the Dec. 23 
comment 


issuc | 
As one who has worked on 
sides of the fence, it has been my 

tion that blanket criti 

Service personnel are usually 
have not had any 
contact with the situation 
perpetuation of musconce 


such 
Xpre SS d 


LLULOSE 


who particularly 
And th 
tions m any 


structis 


Girect 


| 
portant area serves no con 
Rather than taking the space for 


t 
ized discussion of the criticisms cited, I 
would like to point out what I believe t 
the key factor. The effectiveness and 
ciency of any organization depends on th 
caliber of its personnel and on their utiliza 
tion. These are primary responsibilit rf 
management, both as to selection and d 
vclopment of personnel, and as to organiz 
ing and supervising their activities so as to 
produce the best results with the least ex 
penditure. | that 
government does not 
in this much needs to 
One thing which hinders any 
operation in this regard is 
dehnit¢ 
which balan 
But I doubt that any industrial spokesman 
can get up and say honestly that his con 
pany not have similar problems t 
some Certainly | 
ters 


would be the last to sav 
have serious problems 


irca, where 


means of measuring 


business has in the 


does 
degrec many of the k 
from engineers in the 
dustries, which have appeared on your pages, 
confirm this 

In short, almost everybody has plenty to 
do in improving their operations. And th 
number of people working for the govern 
1 dedicated and 
people who would not only be a 
industry, but who are 
austry 
“El Paso Taxpaver’’ realize 
every one of them merits appre: 


acronautica 


ment in sincere fashion 
cepted by 
often sought by in 
is much higher than such critics as 
And each and 
lation and 
support from all of us in our joint endeavors 
to achieve goals vital to our country 
Epwarp H. Seymour 


Morristown, N J 
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SPERRY ANNOUNCES 


Revolutionary design...and accuracy to %° per hour 


In a fully maneuverable twin gyro 
platform utilizing completely new gyro 
design principles. Sperry has achieved 
unprecedented accuracies in heading 
information and all-attitude flight. The 
first of these new Sperry systems will 
soon be delivered to the Air Force's 
Wright Air Development Center 

This Sperry system provides azimuth 
drift rate as low as 1, 4° per hour, and 
in the vertical axis, 1/10° per min- 
ute. The use of twin directional gyros 
and new design technique permits this 
extreme accuracy as it minimizes the 
disturbance torques inherent in con- 
ventional gyros. The low drift in the 
vertical axis minimizes turning error 
permits freedom from erection control 
tor longer periods of time. 

Coupled with doppler radar naviga- 
tors, the CEP (Circular Error Probable) 


s materially reduced due to exceed 
ingly low drift inertial heading feature 
The inertial heading output permits 
either Great Circle or Rhumb Line 
flight paths 

The compactness of the twin gyro 
system makes it extremely reliable and 
easy to maintain. No warm-up period is 
required due to the balanced thermal 
construction and the absence of fluids 

The twin gyro platform has been de- 
signed to provide control information 
for complete and full maneuverability 
of high-performance aircraft without 
limit. Its full stabilization in all atti- 
tudes makes it especially adaptable for 
Low Altitude Bombing Systems, fighter 
maneuvers and missile applications 
Write our Aeronautical Equipment 


Division for further information, 


FEATURES 


Low Random Dr 
Inertial Heading 
Great Circle or Rhur 
No Gimbal Lrror 
Low Turning Error 
Multiple Roll-Pitcl 
Compact 
Rueved 
No Warm-up Tin 
Light Weight 
Hattorm 
Servo Amplifiers 
Heading Cony 
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Announcing... 
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lightweight 
all-metal counterbored pinintone self-locking nuts 


Have you analyzed the structural design advantages and 

weight-saving possibilities offered by ESNA’s AN approved 

versions of the new NAS low-height, lightweight, counter- 

bored types of self-locking nuts? ELASTIC STOP NUT CORPORATION 
For example, there is ESNA’s LHTM-TE and LHTA51 ; 

series for structural applications which conform to NAS 679- OF AMERICA 

695 drawings for low-height counterbored locknuts. These 

parts meet the tensile, vibration, twist- and push-out require- 

ments of MIL-N-25027 (ASG), performing satisfactorily at 

temperatures up to 550° F; they also meet AN-N-5 and AN- 

N-10 tensile specifications and are dimensionally interchange- 

able with AN363, 364, 365, 366 parts. These nuts wen MAIL COUPON FOR DESIGN INFORMATION 

high strength with lightweight and reduced height; the coun- Dept. N42-125, Elastic Stop Nut Corporation of America 

terbored base eliminates use of shims to keep threads out of | 2330 Veuxhall Road, Union, New Jersey 

bearing. Extra weight savings can be obtained by using them Please send me the following free fastener information: 

with new 160,000 psi short thread length NAS bolts. T) Spee chests cn cow F) tere fe © droning of cur profent. 
Now, to meet the increasingly severe space limitations of LHTAS1 Series What type of self-locking fastener 

new missile and avionic designs, ESNA announces the availa- | would you suggest? 

bility of a full line of NAS miniature, counterbored self-locking | 

nuts conforming to NAS 696, 697, 698 drawings. All of these | 

new Elastic Stop nuts use ESNA’s AN approved offset crown | aT 

locking device which exerts locking torque radially and elasti- | 

cally to assure vibration-proof tightness and extended re-usa- | 

bility. 
For significant new developments resulting from space- | = Street___ 

and weight-saving fastener research look to ESNA, pioneer! 

producer of the famous red collar Elastic Stop nuts. a 





(] Spec sheets on new 
LHTASIM Series 


Company_ 











